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A TRULY international 


receiver has been the desire 
of radio enthusiasts for years, and the 
hope of engineers since radio began. 
And what listener hasn’t wished for 
a receiver that would bring him—not 
only the whole of North America—but 
the major stations on the other conti- 
nents as well, and as easily? 1931 sees 
the perfected realization of all such 
dreams, in the new and genuinely ex- 
cellent Scott ALL-WAVE Receiver. 
The new receiver tunes from 15 to 
550 meters. Actually—without exag- 
geration—it brings in Rome, London 
and many other foreign stations below 
200 meters, just as clearly and with 
the same volume as a local broadcast. 
Grand Opera—the real Grand Opera, 
comes in direct from Rome to afford Scott 
listeners the musical thrillofalifetime. And 
Big Ben, tolling off the hours in the House 
of Parliament in London, sounds as though 
it were right over head. Such reception is a 
REGULAR, DAILY event in homes equipped 
with the new Scott All-Wave Receiver. 


New Standards 
for Short Wave Reception 


The performance of the Scott All-Wave below 
200 meters is not to be confused with the unsat- 
isfactory short wave reception of the past. There 
are no sharp edges— no irritating squawks~— no 
mushiness orother disturbing receiver noises to 
take from the thrill of listening to the other side 
of the world. The short wave broadcasters un- 
roll their music, voice and song thru the Scott 
All-Wave, with the same liquid smoothness as 
those within the 200-550 meter band. 

~ ° : 
Credit goes to new kind of 

Intermediate Amplifier 

The truly amazing performance—the unlimited 
range — the actual 10 kilocycle selectivity all 
are due to the new type intermediate frequency 
amplification employed in this receiver. Never 
before thought of never before attempted 
this system of amplification accomplishes ex- 
actly what superheterodyne engineers have 
sought to achieve, ever since the advent of this 
admittedly superior receiving circuit. 


GIVES A NEW MEANING TO “TONE” 


The tonal reproduction of the Scott All-Wave is equally as refreshing as its sen- 
sitivity and selectivity. From a whisper to concert volume, every note — every 
delicate shading is faithfully reproduced. The push-pull audio amplifier employed 
gives results impossible to otherwise obtain. 


MAIL NOW 2, X EAR 


GUARANTEE 





Scott Transformer Co. R.C.-7 © ; 
4450 Ravenswood Ave., Chicago ma To simply say that we be- 

Send me full details of the new Scott All-Wave lieve the new Scott All- 
Superheterodyne. Lama Dealer) Set Builder ° Wave to be the finest re- 
Service Man (1) Radio Fan O . ceiver ever built, does not 
Name in 660600deNedAseS RIED eNiweE ee i 

oo 

Street 








Rome and’Lon 


come tn like locals 


JUST AS CLEAR~JUST AS LOUD 


SCOTT 





suffice to express our confidence in the engineering and quality construc- 
tion that makes Scott performance possible. So—we guarantee each 
Scott All-Wave for five years and agree to replace any part—free of 
charge — that fails to give perfect service within that time. 


Make the SCOTT ALL-WAVE 
Prove Itself to You 


Decide right now to have the ultimate in radio. Plug the new Scott All-Wave 
into a base board socket in your own home. Tune in Rome—tune in Londor 
tune in Chelmsford — listen to Sydney, Australia—to Buenos Aires—to Bogota, 
Colombia—enjoy short wave foreign stations to your heart's content. Then step 
thru the broadcast band for the domestic stations, You'll find them all on dial, 
and all with far more volume than you can ever use. The price of the new Scatt 
All-Wave is amazingly low. Write for full particulars at once. 


SCOTT TRANSFORMER CO. 


4450 Ravenswood Avenue ~ Chicago, Illinois 
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HOUSANDS of skilled Radio Service Men are needed now to (sent to every Vlemban’ 


service all-electric sets. By becoming a certified R. T. A. Service 


Man, you can earn $3.00 an hour full time or spare time, and fit 
yourself for the big-pay opportunities that Radio offers, Ou i nh bi if 
We will quickly give you the training you need to qualify as a a a i] 
Radio Service Man... certify you... furnish you with a mar- 
velous Radio Set Analyzer. This wonder instrument, together with § oOo h 
our training, will enable you to hold your own with experts who have — An OUT 
been in the radio business for years. With its help you can quickly 


diagnose any ailing Radio set. The training we give you will enable 
you to make necessary analysis and repairs. 







































Serving as a “radio doctor” with this Radio Set Analyzer is but one 


of the many easy ways by which we help you make money out of This amazing Radio Set Analyzer plus the 
Radio. Wiring rooms for Radio, installing and servicing sets for instructions given you by the Association will 
dealers, building and installing automobile Radio sets, constructing transform you into an expert quickly. With 
and installing short wave receivers . . . those are a few of the other it, you can locate troubles in all types of sets, 


2 j i i + ; ) circuits "as 4 ‘sistance : ondenset 
ways in which our members are cashing in on Radio. test circuits, measure resistance and conden 






capacities, detect defective tubes. Knowing 
As a member of the Radio Training Association, you receive personal how to make repairs is easy; knowing what 
instruction from skilled Radio Engineers. Upon completion of the the trouble is requires expert knowledge and 
training, they will advise you personally on any problems which arise a Radio Set Analyzer. With this Radio Set 
in your work. The Association will help you make money in your Analyzer, you will be sble to give expert serv 
~ . “oe oe o. Pr mee % ice and earn $3.00 an hour. Possessing this 
spare time, increase your pay, or start you in business. The easiest, ect analyser and faswieg how to ute & will 
quickest, best-paying way for you to get into Radio is by joining be but one of the benefits that will be yours 
the Radio Training Association. as a member of the R. T. A, 
La 
struc- 
:s |No=-Cost Membership Plan Now Open 
ee ol 
The No-Cost Membership Plan enables you to secure a membership een. eon eee rN See eanay 
JE without cost. The training and the valuable Radio Set Analyzer can | Fill Out and Mail Today! | 
be yours! Now is the time to prepare to be a Radio Service Man! RADIO TRAINING ASSOCIATION OF AMERICA | 
3y the time you're ready, demand will exceed supply. Bigger salaries, l ; i 
Wave rapid promotion, bigger opportunities! For the sake of extra money | Dept. RCA-7, 4513 Ravenswood Ave., Chicago, Ill. 
don ~ made in your spare time, bigger pay, a business of your own, a p< sition | Gentlemen: Send me details of your No-Cost 
n step with a future, get in touch with the Radio Training Association at | Training Offer and information on how to make 
n dial, once. Send for No-Cost Membership Plan, and FREE Radio Hand- | real money in radio quick. ! 
 Seast book that will open your eyes as to what Radio has in store for the | 5 | 
ambitious. Don’t wait! Don’t delay! Get started now! | | 
‘) j Name ..sccccrccceccccescrenensscrrenecsessenss 
7 
; RADIO TRAINING ASSOCIATION OF AMERICA | | 
o18 | Serre ree ee ee eee eee ee ee eee eee eee eee | 
— Dept. RCA-7 4513 Ravenswood Ave. Chicago, Ill. | 
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In Forthcoming Issues 


MODERNIZING THE OLD SUPERHETERODYNES, by 


F. L. Sprayberry. No article we have published has at- 
tracted more requests for personal information than Mr. 
Sprayberry’s explanation of his way of adapting the Radiola 
“28” to 2-volt tubes. He will write also on the earlier 
models, “25” and “812.” 


THE RADIO-CRAFT PENTODE PORTABLE. In every 
country of Europe, the portable radio receiver is a favorite 
type; it has never reached any such vogue here—possibly 
because of the very relative nature of its “portability.” The 
new pentode has made possible a very light, compact, in- 
expensive model of good output, which will be described. 
It is a development of Rapto-Crarr laboratories. 


APPLICATIONS OF THE PENTODE, by C. E. Denton. 
This article will be devoted to the practical side of the prob- 
lem. It will contain curves, data, and circuits for the use 
of the pentode to best advantage; either for the construction 
of a new receiver, or the modernization of the older models. 


IMPROVING RESULTS WITH SHORT-WAVE ADAPT- 
ERS, by Lewis Winner. A discussion of the principles to 
be followed in obtaining good results on short waves with 
adapters (or converters) used in connection with broadcast 
receivers. This article will show many where their mistakes 
have been made, and enable others to make good short-wave 
reception better. 





RADIO-CRAFT is published monthly, on the fifth of the month preceding that of 
date; its subscription price is $2.50 per year. (In Canada and foreign countries, 
ag a year to cover additional postage.) we at the postoffice at Mt. Morris, 

lll, as second-class matter under the act of March 3, 1879. Trademarks and 
covariants by permission of Gernsback Publications, Inc., 98 Park Place, New 
York City 


Text and illustrations of this magazine are eongeieht and must not be reproduced 
without permission of the copyright owners are also agents for WONDER 
STORIES and WONDER STORIES QUARTER RLY Subscriptions to these maa- 
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Coyne students get- 
ting actual experi- 
ence on one of my 
big synchronous 
converters! 


One of my In- 
structors explain- 
ing the operation 
| of a radial airplane 
’ : 7 . ' engine. 
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JOBs.YOU'G 


'| ELECTRICIT) 


Don’t spend your life in a dull, hopeless job! Don’t be satisfied with 


JOBS PAYING 


a mere $30.00 or $40.00 a week! You don’t have to! Electricity $60 to $200 rs | week 
pays salaries of $60.00, $70.00 and even $200.00 a week to thou- 
- sands of fellows no smarter than you. Power Plant Operator $50 to $70 a wk. 








' MaintenanceEngineer 60 to 100 awk. 
|| LearnWithout Lessons in 90 Days a 


Armature Winding. . 45to 75awk. 


; to In the Great Shops of Coyne Illumination Expert . 50to 80awk. 


ast Come to Coyne at Chicago and learn Electricity in 90 days—not by Radic Service at Oto 1W awk. 
Si correspondence, but by actual electrical work—on huge motors Aviation Ignition . . 60 to125awk. 
ee and generators, switchboards, power plants, substations, auto and Battery Expert ... 70 to 200awk. 
airplane engines, armatures, etc. You don’t need advanced education ee - 

or previous experience. Coyne has been placing men in Big Pay Elec- Auto Electrician. - ._75 to 200 awk. 
tricalJobs since 1899. Let Coyne help you toa good electrical position. Contractor-Dealer . . 60 to 300 awk. 


= Free Employment Service Signal Engineering . 50 to 100awk. 


|] done wory shetr abt hy Eoteee eminent [RURAL 


gives you a FREE lifetime service. And if you need pas 
time work while at school to hel pay expenses, we’ ll grad dly 
help you get it. MAIL COUPON F R PROOF THA 

CAN HAVE A GOOD ELECTRICAL JOB IN 90 DAYS! Get my Big 
Free Electrica) Book— FREE Radio and Auto Electrical offers. Find 
out about my eee! low tuition price. This does not obligate you 
1 in any way. JUST MAIL THE COUPON! 


“|| COYNE ELECTRICAL SCHOOL 


H. C. LEWIS, President Founded 1899 


500 S. Paulina St., Dept.B1-81 Chicago, Illinois 






































H. C. LEWIS, PRESIDENT 
COYNE ELECTRICAL SCHOOL, Dept. B1-81 
500 South Paulina Street, Chicago, Illinois 


Gentlemen: Please send me your big Free Electrical Book with 
151 illustrations, This does not obligate me. 

















man because that is the time wher 
activities are at their lowest, 

In the summer time, people do 
their radio sets so much and ther: 

a rule, little servicing to be done 
means that the average radio 

and radiotrician S$ prett | 
ings during the summer months, 

We have given this problem cx 
thought and for over a year wor 1 
ly on the problem: a from 
now on every radio man, ser. 
vice man and radiotrician will 
have a steady income ali the 
year around, incredible as this 
may seem, 

The idea of radio 
servicing refriceratior 
self-evident and 
has occurred toa per! 
told thousands of rad 
ever since el 
tion started. 
done, because the averaye r 


BIG News for : Ou _————nn VER since the advent of radio, 
— OA mer season has been a curse to 





a? 


we 
aot 


Ce aoned Th Peaoaa 
Se re 


Ls 


field 

compared 
a radio t 
a refri 
ple, once you 
it; and that is exactly why 
the OF FICIAL REFRIGERA. 
TION SERVICE MANUAL i, 
going to be a side-partner to 
the OFFICIAL RADIO SFR 
VICE MANUAL, with which 
you are well acquainted 

When you are called 
service a radio set, it 
to find out if your cu 
own a refrigerator. I 
do, you can now tel 
that you can service t 
frigerator as well. Pla 
card somewhere near 
frigerator so that, if trouble 
comes, you will be called iz 
to fix it, 

From whatever point 
look at it, you will 
mon d don’t ever 
sight of the fact that r 
erators usually need 
in the summer time it 
it is here that you will gct a 
new and extra income. 

But don’t take our w 
all this. Study 
yourself and see : 
richt Look around 
locality and find out he 
refrigerators there are 
present time the ser 
these refrigerators goes t 
trades when this business: 
just as well belong to ) 

So we say to you, why noi 
go into the refrivteration ser- 
vicing business at once? Re- 
member, there is bia money 
in ft and the refriceratior 
business is growin) enormously 
every year; and jt won't be 
very long before there wil! be 
more refriverators than radirs. 

The OF FICIAL REF RIGER- 
ATION SERVICE MANUAL 
has been edited by L. K 
Wricht, who is an «¢ t ar 


Cogent 


“TyS*r wery, 
EMS LOLE PEEKS ¥< 


ity. He is a membe 
American Society cf 

ical Encineer: 

ciety of Refr 

eers, The National 

of Practical Refrigeration En 
gineers, etc. 

The new Manual, as you 
will see from the photographic 
reproduction, is the same size 
as our OFVICIAL RADIO 
SERVICE MANUAL. It will 
be 9x12 inches, and w 
contain at least 100 pace 
loose-leaf, bound in leat 
ette, gold-stamped cover 
fact, it is a id 
information on the entire 
of refrigeration, 

Here are the chapter con- 
tents: Preface; Introduction; 
History of Refrigeration; } 
damentals of Refrigeratior 
Description of All Known Type 
of Refrigeration; Servi 
and Shop 1uipment rT 

Shooting; Motors; Unit Parts, Valves and Automatic Equipment; Manufac- 
turers, Makes and Specifications of Units; Manufacturers of Cabinets. 
Every pave is profusely illustrated every refrigerator part is explained: 
frams are furnished of every known machine; special care is given to the servicing end, of course; all the tools needed 
illustratd and their use explained; there are trouble shooting charts, and other service data. 


This by no means exhausts the contents of the book, and it would take much more space to give you all of the deta 
Last year, when we brought out the OFFICIAL RADIO SERVICE MANUAL, we made a special pre-publication 
to our friends, which actually saved them thousands of dollars. We are now giving you the same chance again for a very 
short time. 


GERNSBACK PUBLICATIONS, Inc. 
96-98 Park Place, New York, N. Y. 


As per your special pre-publication offer, I enclose 
herewith my remittance r $3.50 (check or money 
order pre red) for which you are to send to me, 
Postage prepaid, one copy of the OFFICIAL REFRIG- 
ERATION SERVIC MANUAL as soon as it comes 
off the press. I understand that the price upon pub- 
lication will be $5.00 per copy and this special offer 


+ 
I 
I 
I 
1 
will be void. 
1 
J 


SPECIAL PRE-PUBLICATION OFFER 


The regular price of the OFFICIAL REFRIGERATION SERVICF MANUAL ts $5.00 after it is published. To yx 
book will be sold at $3.50 prepaid if you send in your order at once before the publication of the book Please 
coupon. The whole book is now ready for the printers ant we are putting on the last finishing touches. It will be in 
printer’s hands in a few weeks. Once the OFFICIAL REFRIGERATION SERVICE MANUAL is issued, you know from 
experience that we cannot allow any price reduction and, the instant the book comes off the press, the price will be $5.00. 


GERNSBACK PUBLICATIONS, Inc. 
96-98 Park Place New York, N. Y. 
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The Model PR-3FS Short-Wave Con- 
verter that is, in fact, an all-wave con- 
verter, as it enables also the reception 
of broadcast frequencies. The range is 
25 to 600 meters, so you are sure to 
cover the television band, too. 





The new Hammarlund Junior Midline 
Short-Wave Condenser, capacity .0002 
mfd. The rotor plates turn in a diam- 
eter of only 2 inches, while the total 
frame depth is only 15% inches. So this 
is an extremely compact condenser, made 
by one of the foremost condenser manu- 
facturers in the world. It is our Model 
No. PR-H-20, made specially for us. 


ORT WAVES with a Converter ! 





RADIO WORLD, 
145 West 45th St., New York, N. Y. 


Enclosed please find: 


ITH high-gain radio frequency amplifiers characterizing experimenters’ broadcast 

receivers today, and audio amplification remarkably faithful, it is convenient 

economical and easy to tune in short waves and television with a converter. In 

that way you use your entire broadcast receiver just as it is, and besides tt 
television band, tune in other short waves. The range is 25 to 600 meters, when th 
broadcast set is worked at a high frequency, around 1,500 kc. 


The converter illustrated is model PR-3FS and has a filament transformer built in 
There are only four external connections to make, and one of these is to a positive B 
voltage, 50 to 180 volts, taken from the receiver. If you have a screen grid set you ma 
take this voltage from the screen of a radio frequency tube, by looping the bared end of 
the B plus lead and slipping the screen prong of the tube through the loop before reinsert 
ing the tube in the set. 


The converter uses three 227 tubes and plug-in coils of the tube base type. There is 
an AC switch built in, but there is only one tuning dial (at right). 
the new Hammarlund Junior Midline of .0002 mfd. capacity. 


The condenser is 


This short-wave converter has proved highly satisfactory, developing great sensitivity 
and enabling the penetration of great distances. There are no body capacity, no squealing 
no squawking and no tricky tuning. 


By all means provide yourself with the complete parts for this dandy converter, as 
specified by Herman Bernard, the designer. 


VV 


J ee newest condenser to come from the laboratories of the Hammarlund Manufac- 
turing Co. is the Junior Midline, made especially for us, and designed for highest 
grade short-wave performance. The capacity is .0002 mfd. and the midline tuning 
Single hole panel mount, in a 3% -inch hole (with option of sub 
panel mounting by built-in brackets); end stop provision at both extremes; rigid plate 
assembly and the fine workmanship of Hammarlund mark this compact condenser. The 
overall depth of the frame is 15% inches, while the rotor plates turn in a diameter of 
only two inches. This condenser, our Model PR-H-20, is a superb product, in line with 
the modern vogue of compact parts. 


characteristic prevails. 


RECISION short-wave plug-in coils, three coils to a kit, not counting as a coil the 
movable tickler. Used with .0002 mfd. for tuning, this kit of coils affords coverage 
of from 15 to 160 meters. These coils are wound on 97% air dielectric and are pre 
cision, de luxe products. A receptacle base, on which the adjustable tickler is mounted, is 
supplied with each coil kit. This kit is our Model No. PR-AK-1 and represents the 
pinnacle of short-wave plug-in coil achievement. It is for short-wave receiver circuits 


VV 


EXTRA-SPECIAL FREE OFFERS OF SUBSCRIPTION 
PREMIUMS! 


RADIO WORLD, now in its ninth year, is the first and only national radio weekly 





[$12.00 for two years’ subscription (104 issues) for 
RADIO WORLD at the reg 
as a premium all parts to build the Short-Wave 
Converter including filament transformer and 


S%x7-ineh cabinet, but 


This is your Model PR-3F 
$6.00 for one year’s subscription (52 issues) for 


0 
RADIO WORLD Please 
Coil Kit as a premium, 


consisting of three plug-in coils and base re 


ceptacle 


(53.00 for six months’ subscription (26 issues). 
Flease send the Hammarlund Condenser, PR-H-20. 


Waid ccccccccccccccesseces 





ular rate. Please send 


not including tubes. 


and publishes the latest, up-to-the-second news of circuits, both of kit types and of 1931 
commercial receivers, as well as news of happenings in the broadcasting field. 
broadcast and short-wave stations, including television stations, are published regularly 


Lists of 


s. You get your information weekly—which means quickly—and you get it accurately, so 


send the Short-Wave 
your model PR-AK-1, 


single copy. 





choice from the parts offered on this page. 


be sure to become or remain a subscriber for RADIO WORLD. We are able to offer now 
premiums especially attractive to short-wave experimenters, and ask you to make your 


When ordering, please use coupon. 


The regular subscription rates are: $6 tor one year, 52 issues, one each week; $3 for 
6 months, (26 weeks); $1.50 for three months, (13 weeks); $1 for 8 weeks; 15c pert 
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[ will train you 
at home 
to filla 


will giveYoumy new 8 OUTFITS 
Radio Oo e 4 of RADIO PARTS for ahome 


If you are earning a penny less than $50 a week, send Experimental Laboratory 
for my book of information on the opportunities in Radio. ’ 
It is free. Clip the coupon NOW. Why be satisfied with $25, You can build over 100 cir- 
$30 or $40 a week for longer than the short time it takes to cuits with these outfits. You 
get ready for Radio, build and experiment with 

= a in Crosley, 

5 twater - Kent, Eveready, 
Radio’s growth opening hundreds of $50, $75, Stajestia, Sentth, end other 
$100 a week jobs every year popular sets. You learn how 

x these sets work, why they 

In about ten years Radio has grown from a $2,000,000 to work, how to make them 
@ $1,000,000,000 industry. Over 300,000 jobs have been cre- work, This makes learning 
ated. Hundreds more are being opened every year by its at home easy, fascinating, 
































continued growth. Men and young men with the right train- tical. 
6100 a week ing—the kind of training I give you—are needed continually. — 

“My ee in Radio Back view of 5 tube 
are many mes greater Screen Grid A. C. tuned 
than I ever expected they You have many jobs to choose from Radio frequency set— 
would be when I enrolled, 


Broadcasting stations use engineers, operators, station Oly one of many cir- 
ba | =, of ye managers and pay $1,800 to $5,000 a year. Manufacturers pa or eae. build 
course cost four or yd continually need testers, inspectors, foremen, engineers, service y 
tines more I would still ™e» buyers, for jobs paying up to $15,000 a year. Shipping 
consider it a good invest- companies use hundreds of Radio operators, give them world! 


ment.” wide travel at practically no expense and a salary of $85 
4 to $200 a month, Dealers and jobbers employ service men, 
E. E. WINBORNE salesmen, buyers, managers, and pay $30 to $100 a week. 
1414 W. 48th St., There are many other opportunities too. My book tells you 


Norfolk, Va. about them. 


Go many opportunities many N. R. I. men make 
$5 to $25 a week while learning 


ue day you enroll with me I'll show you how to do 10 
jobs, common in most every neighborh , for spare time 
money. Pera yg par — " you ——— ne 
servicing popular makes of sets; ve you e plans an 

Jumped from$3$to = ideas that are making $200 to $1,000 for hundreds of N. R. I. 
$100 a week students in their spare time while studying. 
“Before I entered Radio 


I was making $35 a week. alking Movies, Television, Wired Radio included 
Last week I earned $110 t be 


servicing, and selling | Radio principles as used in Talking Movies, Television Fam doubling and tripling the 
salaries of many 


to N. R. I. You started in Aviation, are all given. I am so sure that I can train you 
me off on the right foot.” satisfactorily that I will agree in writing to refund every ™, 
J. A. VAUGHN penny of your tuition if you are not satisfied with my Lessons JJ} ONC year and A 
$715 S. Kingshighway, 924 Instruction Service upon complcting. less Find out about f# 
aa aa 64-page book of information FREE 2 cul “a 
“page this quick way to 


Get your copy today. It tells you where Radio's 
good jobs are, what they pay, tells you about my BIGGER 
course, what others who have taken it are doing 
and making. Find out what Radio offers you, with- PAY 
out the slightest obligation. ACT NOW. 


















$S00 extra in 6 months J. E. SMITH, President 
“In looking over my National Radio Institute Dept.. 1GX 
records I find I made $500 Ww: D. c. NV’ -------------- 
from January to May in ashington, Our Own Home 
my spare time. My best oe Pioneer and World’s 


week brought me $107. Pe al iy r 7 e 
y dea te Pe x a bs ing est Home-Study Ra- 
han | only one regret — Ge training organization 
=i aoe ‘o om i devoted entirely to train- 
it long ago. iad ” “Zing men fy 5 
, ’ for good jobs in the Radio 
HOYT MOORE industry. Our growth has 
R. R. 3, Rox 919, paralleled Rativs a. 
In = We occupy three hundrec 
sateen ant, times as much floor space 
now as we did when or- 
ganized in 1914. 


J. E. SMITH, President, 
National Radio Institute, Dept. 1GX 
Washington, D. C. 


Dear Mr. Smith: Send me your book. This 
request does not obligate me, 
Name 
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Lifetime Employment Service to all Graduates Hae piectntetiient ED ciinadices J 
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The Third Supplement 


to the 





OFFICIAL RADIO SERVICE MANUAL 





Is READY for Distribution 


SUPPLEMENTS Nos. 1, 2 and 3 to the 
NOW OFFICIAL RADIO SERVICE MANUAL 
& are obtainable — 


NE of the most important achievements in recent radio Some of the features 
book publishing comes with the completion of the 


first three Supplements to the OFFICIAL RADIO In the third Supplement 
SERVICE MANUAL. These Supplements, now ready for 
distribution, are the beginning of a series which will be pub- Completely revised index for the entire OFFICIAL RADIO 
lished every sixty days during the year. The pages of the Sup- SERVICE MANUAL 
plements are printed exactly like those in the OFFICIAL ‘ 
RADIO SERVICE MANUAL, and as each Supplement is : . : 
added periodically it will be kept uniform with the original book Radio—Phonograph installation, 
in paper stock, (loose-leaf form) and in make-up. Wattage of Radio Receivers, 


R.M.A. Color Code, 
The third Supplement to the Manual brings that useful book Fada Resistor and Condenser Values, 
right up-to-the-minute with the diagrams and schematic cir- : gale 
cuits of the latest radio models which have been placed on the Canadian Circuits. 
market during the past few months, as well as with new 


information of sets for 1930 and 1931. LIST OF CIRCUITS PUBLISHED IN 


With each set of Supplements a new index is supplied. The SUPPLEMENT No. 3 
pages are numbered to enable one to include the new additions F : 
in their logical places in the original OFFICIAL RADIO Sentinel Audiola Electrad 

SERVICE MANUAL. Erla Philco Loftin- White 


Every owner of the OFFICIAL RADIO SERVICE Stewart Warner = Canadian- Kellogg 
MANUAL will be sure to be up-to-date in radio if he becomes Story & Clark Dietitians Bosch 

a subscriber to the Supplements. The cost—only $3.50 a Brunswick D - re : Silvertone 
year—is trifling, when it is considered that it is our intention : eForest Crosley : 

to publish enough Supplements during 1931 to make the — Amb d — — 
present SERVICE MANUAL more than twice the size it sctor emeumaad aeons 

is now! 














SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE MAIL 


$359 A Year TODAY! 


EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1. 


This is a very small cost when you consider that for the whole year a Supple- 

ment will be mailed to you every other month. Those who already own the GERNSBACK PUBLICATIONS, Ine., RC-7 

OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what 96-98 Park Place, New York, N. Y. 

can be expected from a $3.50 investment in the Supplements to the original sotten 
for the Supplements of the OFFICIAL RADIO- SERVICE 


book. P P ° MANUAL. It is understood that the Supplements will be 
U Yee ORSIGIAT RADIO 'SERVICE MANUATS tone co aeciae A°QRZ Rat ll ating Se Sone were Se 
° e , turn to page in this 

issue and learn more about this valuable book. 





T enclose $3.59 for which you are to enter my sub 





Future issues of the Supplements will be ready at the following dates: 


July 1st September Ist November Ist 
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SERVICE MAN - DEALER - RADIOTRICIAN 


* Takes the Resistance Out of Radio” 
Editorial Offices, 96-98 Park Place, New York, N. Y. 





25¢ today. Or to put it in another 


The Radio Dollar 


By HUGO GERNSBACK 


N a time of rapid industrial changes, we may easiiy fail 
to recognize how thorough these changes are and, also, 
how revolutionary in many respects is the fall of prices. 
During the present depression, all industries have, of 
course been affected to a marked degree; but there is, per- 
haps, no other industry that has been affected so vitally as 
radio. It is noteworthy that the downward price movement 
in radio has exceeded that of most other industries. 


Few veople realize that the radio dollar of 1924-26, when 
radio activities were at their peak 
is wortn less than 25c compared to 


The reason, of course, is that today the basic industries 
from which the radio industry derives its raw materials are 
all operating at exceedingly low costs, and in many cases 
even below cost. 


Take, for instance, such an item as copper, which enters 
largely into the production of every radio set; it is today 
selling actually lower than it has done in the past 35 years. 
The chances are (going by averages), that copper will not 
sell so low again for many years to come. The same thing 
is true in a proportionate degree of all 
other materials. Many industries, in 





today and it is probable that the fig- 
ure of 25c on the dollar is quite high 
as radio goes today. It can at best 
only be an approximation or an aver- 
age; but you can pick out any amount 
of items where the radio dollar of 
1924 is worth considerably less than 


way, because of the lower prevailing 
prices, the purchasing power of the 
radio dollar today is therefore 4— 


compared to the 1924 aollar. publications. 


Take, for instance, the receiving 
tubes. In 1924 the average price ot 
tubes was around $4.00 or $5.00 
apiece; while today, the average price 
of tubes (disregarding list prices, and 
using average prices in the open mar- 


Thyratron 


Radio Fever 


FIRST! 


OR the past two years, Rapio-Crart lic today is virtually getting radio 
has brought to its readers First, all new 
radio developments, with practically no which condition, in the very nature 
exception. In many cases, the new inven- 
tions and developments are published from The 
two to four months ahead of other radio 


Just to mention a few which “broke 
first” in Rapio-Crart: 


Automatic Volume Control 
Farnsworth Televisot 


ruinous competition, are selling their 
product actually at a loss. Copper, for 
instance, which costs more than lle a 
pound to produce, on the average, is 
sold at 9c. That means, that the pub- 


merchandise at less-than-cost prices; 


of things, cannot last forever. 


same idea is carried further 
into the finished product as well. 
Thus, for instance, radio tubes also 
are being sold at lower prices today 
than they probably will be for a 
generation to come. The reason here 
is a price war between several of the 
large tube interests, in order to ex- 
terminate a number of smaller con- 





ket) is about 60c. 


Take the average radio set in 1924; 
the prices then were around $150.00 
to $200.00; whereas today, the aver- 
age price—when the midget sets are 
figured in—is somewhat less than 


Kruesi Radio (Airplane) Compass 
Variable-Mu Tubes 

Long-Wave Converter 
Cold-Cathode Vacuum Tubes 
Radio Sextant 

Short-Wave Prospecting 


cerns. After this has been accom- 
plished, the chances are, the prices 
will be higher again. 

The same situation also prevails in 


the radio set industry; and those who 
can see the handwriting on the wall, 





$50.00 if we figure the set stripped, 
and without tubes. We must also 
figure that in 1924 sets were sold for 
$150.00 to $200.00 without a loud 





If you wish to get the latest radio de- 
velopments First, read Rapio-Crart. 


realize that, even today, only a com- 
paratively few radio set manufactur- 
ers are left compared to the peak of 
1926-1929. After the process of eli- 








speaker; but today practically all sets 
come with loud speakers, and the 
purchasing value of the 1931 dollar therefore, is proportion- 
ately higher. 


There is not a single radio item today that cannot be bought 
at prices that are exceedingly low—if you compare them with 
those prevailing in 1924—whether it be standard merchandise 
put out by a reputable house, or surplus merchandise thrown 
on the market for what it will bring. No matter how you 
figure it, the radio dollar today in purchasing power is bigger 
than it ever was. 


In many respects, it may be said that this is the radio mil- 
lennium, so far as prices are concerned; and it is doubtful 
indeed if we shall ever see such low prices again. 


mination is over, the chances are that 
the present depression will be over 
as well, and higher prices will prevail for both reasons. 

These are the heyday bargain days of radio. Ten years 
from now, we shall look back with wonder at what we were 
able to buy with the radio dollar in 1931, and we will marvel 
how it was done. 


The intelligent radio man of today appreciates this situa- 
tion, and is making the best of it by stocking up with the 
necessary material that he will require for some months 
to come. He need have little misgiving that he is making a 
mistake by paying too much. \s I have often said before, 
there are still increasing opportunities, to make money in radio, 
for the wide-awake radio man who is alive to the possibilities 
that are open to him today. 
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A New All-Wave Oscillator 


for Modern Servicing 


With features of special value in superheterodyne work 


By H. G. CISIN, M.E. 


LTIMATE simplicity distinguishes the 
U new Supreme “Model 70” modulated 
oscillator; by means of an ingenious circuit 
arrangement, both the intermediate and the 
broadcast bands, from 90 to 1500 kilocycles, 
are covered with a single set of inductance 
coils and tuning condenser. One °30 tube 
is used in the instrument, and may be sup- 
plied with current from dry-cell batteries 
(the shielded case provides room for the 
batteries); or it may be connected to the 
light-line. An output meter (which is also 
combined with an ohmmeter, for measuring 
all resistances up to 1 megohm) is furnished; 
but the oscillator may be obtained without 
the output meter by those who already 
have an output meter, or a set analyzer 
containing one. 

A dummy antenna enables the oscillator 
to be coupled to the radio receiver under 
test; the output from the oscillator being 
under control by a tapered variable re- 
sistor. Complete shielding eliminates the 
possibility of picking up from the oscillator 
energy which has not passed through the 
dummy antenna. 

A more detailed analysis of the instru- 
ment may be obtained by reference to the 
diagram. It will be noted that the familiar 
Hartley oscillator circuit is employed, in- 
eluding two inductance coils L1 and L2 
tuned by the variable condenser Cl. The 
plate current of the tube is fed through the 
R.F. choke RFC-1; the feedback effect tak- 
ing place through the blocking condenser C2. 
The oscillatory cireuit I.1-1.2-Cl covers a 
band of fundamental frequencies between 
90 and 250 kilocycles. For all higher fre- 
quency-bands, the multiples, or harmonics, 
of the fundamental frequencies are em- 
ployed. By this means, frequencies up to 
1500 kilocveles are generated in the single 
tuning circuit without the use of compli- 
cated switching arrangements. Complete 


calibration charts are supplied, enabling the 
operator to determine the frequency with 
an accuracy within one-half of one per cent. 

With this wide tuning range, the instru- 
ment is adapted to all commercial inter- 
mediate frequencies, as well as to other in- 
termediate frequencies between 90 and 550 
kilocycles which may be employed in future 
superheterodynes; thereby eliminating the 
possibility of the instrument’s becoming ob- 
solete. 


Operation of the Oscillator 
In the grid circuit of the tube is placed 
a grid condenser, C3, and grid-leak re- 
sistors R2 and R3; R2 may be short-cir- 
cuited by means of the switch Sl. With 
the switch open, “grid-leak modulation” 
takes place; that is, the grid condenser 
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The Supreme “Model 70” oscillator in its car- 
rying case; with the output metcr at the left. 


110-volt D.C. line. When the A.C. line is 
employed, the output is automatically modu- 
lated by the frequency of the supply volt- 
age; in this case, the switch Sl may be 
closed. Obviously, it will work on an A.C. 
line of any, commercial frequency. 

Coil L3, shunted by the variable resistor 
Rl, serves as a dummy antenna, coupled 
to the main oscillatory coils, from which 
it picks up energy to be delivered to the 
set under test. The fixed condensers C4, 





C5 and C6 isolate from the os- 





s$s& 88 38 8 


DIAL SETTINGS 





KILOCYCLES 





cillator the dummy antenna’s 
grounded connection to the set. 





The curve at the very left is the 
fundamental frequency of the oscil- 
lator; its 15 harmonics, in their order, 
cover the whole range of servicing. 
The difference between two oscillator 
settings immediately indicates the po- 
sition of one frequency adjustment, 
with relation to the other. 





By means of a single toggle- 
switch (shown in the diagram 
as the two switches S2) the 














charges and discharges at an audible fre- 
quency and modulates the oscillator output. 
(The tone’s slight variation over the tuning 
range is an index of the tuning multiple.— 
Tech. Ed.) This method of modulation is 
used only when the oscillator is supplied 
with battery current or current from the 
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The values used in the Supreme “Model 70” are: R1, 500 ohms (tapered) R2, R3, 60,000 ohms; 


R4, 42 ohms; R5, 300 ohms; R6, 1591 ohms. 


Condenser C1, .0005-mf.; C2, C3, C4, 


C5, C6, 0.01-mf. L1-L2 have a total inductance of 6.2 millihenries. Opening $1 gives A.F. 
modulation. (Latest models have two more filter condensers across the light-line, outside the chokes.) 


oscillator can be changed over 
immediately from battery to lamp-socket op- 
eration, or vice versa. For battery operation, 
a single 41/,-volt “C” battery, and a 221/,- 
volt “B” battery or the equivalent, are em- 
ployed. These fit within the shielded os- 
cillator case in compartments provided. 

For socket power operation, a detach- 
able cord and plug are provided. From the 
110-volt D.C. line it is necessary to have 
the correct polarity; it may be necessary 
to reverse the plug if it is placed in the 
lamp socket the wrong way at first. If a 
220-volt power supply system is encountered, 
the oscillator may be operated in series 
with a 2000-ohm, 10-watt, resistor. 

The R.F. chokes, RFC2 and RFC3 are 
placed in the power-line circuit as shown; 
these prevent the radio-frequency energ) 
from the oscillator from leaking out into 
the power line and interfering with. meas- 
urements on the set. In general service 
practice, the 110-volt A.C. or D.C. line 
should be used; the batteries being em- 
ployed only where power is not available. 
In this way the life of the batteries is pro- 
longed, and the cost of operation becomes 
negligible. 

The resistor R4, which cuts the 41/,-volt 


battery’s voltage down to the required 2 


volts for the type ’30 tube, has a value of 





into 
ras: 
vice 
line 
en- 
ible. 
pro- 
mes 


volt 
d 2 


> of 
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about 42 ohms. The resistors R5 and R6, 
together with R4, cut a 110-volt supply 
down to the correct value. The 221,-volt 
plate supply is taken from the line voltage 
at the connection between the resistors R5 
ind R6. It will be observed that no filter- 
ing is employed; as the pulsating or alter- 
nating line voltage is used for modulation 
purposes, 

Iixtra terminals are provided for the 
22'4%-volt battery on the panel of the in- 
strument; so that this battery may be used 
in connection with the ohmmeter for meas- 
uring resistances. terminals are 
clearly shown in the diagram. 

The output-ohmmeter provided with the 
instrument is a very ingenious combination 
of a D’Arsonval meter movement with a 
full-wave copper-oxide bridge rectifier. An 
arbitrary range is provided for the radio 
output indicator, together with an accur- 
ately-calibrated ohmmeter, ranging from 0 
to 1 megohm. This will indicate circuit 
continuity of even higher resistance values. 


These 


The Supreme portable copper-oxide-rectifier 
meter used with the “Model 70” osciilator; 
its circuit appears on page 49. 


The mechanical construction has been de- 
signed for maximum compactness, light 
weight, durability, appearance and simplicity 
of operation. The black bakelite panel, 
with verichromed markings, presents a pleas- 
ing appearance. It is mounted on an 
aluminum plate which fits into a cast alumi- 
num tray; giving complete shielding and 
great mechanical strength. A hardwood 
carrying case (furnished separately) may 
be used for transporting the oscillator and 
output meter. The control dial is of special 
design, affording a positive vernier action, 
which is necessary for fine settings. 


Practical Applications 

The busy Service Man is called upon to 
service all kinds of receivers. The more 
complicated superheterodynes, which are 
now becoming very popular, require very 
accurate adjustments, to give full satisfac- 
tion. Hence, the use of a service oscillator 
of simple design, but very flexible in its 
applications, is essential; while a thorough 
knowledge of its use is an important factor. 

To use the oscillator, first connect the 
two output terminals of the oscillator 
(marked A and G in the diagram) to the 
antenna and ground binding posts of the 


_ Set under test. Special marked leads for 


this purpose are provided with the instru- 
ment. 
The output meter is then connected to 
the set output. Special leads, equipped with 
(Continued on page 49) 
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Latest Testing Equipment for 
Bench and Kit 


What manufacturers have developed recently for 
the Service Man 


LET US TEST YOUR 
TUBES EVERY 3 MONTHS 


The Jewell “Pattern 213” meter, designed for 
the edification of the tube purchaser. 


COUNTER DEMONSTRATION 
CHECKER 

ALESMANSHIP, as well as_ technical 

accuracy, dictated the design of the tube 
checkers shown, which their maker marxets 
as “Tube-Sellers.”. While a small meter 
shows the tube salesman the readings, the 
big demonstration meter facing the cus- 
tomer presents them in conspicuous and 
confidence-inspiring fashion. Psychology as 
well as precision is evident here. The big 
meter is “Pattern 213,” and the combination 
shown as “Pattern 219” includes a counter- 
type tester with pre-heater, rotary filament 


Right, the new 
Weston “Mode 
pf output meter, 
a frecision instrue- 
ment for 
of servicing. 


1) 
all types 


Left, a set-up o 
testcr and large 
meter for counter 
use; the combina 
tion is Jewell “Pate 
tern 219,” 


switch, and connections for the newest 
pentodes. 
(Jewell El. Instrument Co., Chicago, IIl.) 


CONTINUITY METER 
OR custom set builders, handling re- 
reivers of specially high quality, the man- 








TEST 
PRODS 











The circuit and outward appearance of the 
Scott continuity meter, useful for many 


purposes. 


ufacturer of the latter has produced the 
equipment shown in the illustration, as a 
compact piece of equipment for checking 
the work. <A battery is included, together 
with a meter, variable resistor and_ test 
prods; circuits may be quickly tested, re- 
sistances determined, and the assembly 
proved before delivery is made. 
(Scott Transformer Co., Chicago, Ill.) 


OUTPUT METER 
OMPARISONS of output, as well as 
C checking and balancing of circuits, not 
only in’ receivers, but in public-address and 
projection equipment, are facilitated by the 


— 














use of the device shown. It has five ranges: 
1.5, 6, 15, 60 and 150 volts, A.C., which are 
obtained by the range-selector switch below 
the dial. The non-inductive impedance of 
4,000 ohms is constant for all ranges. The 
instrument may be connected across the 
output of a receiver: but, if it replaces a 
voice coil directly, must be shunted by 
resistance approximating that of the coil. 
It is 51/,x35,x21% inches over all, and weighs 
about 26 ounces. 
(Weston El. Instrument Corp., 
Newark, N. J.) 

“DEADLINE” TUBE CHECKER 

Y the use of a particularly “dead-beat” 

moving-coil type of test meter, there has 
been developed for the Service Man and 
tube salesman a_ particularly fast-working 
test instrument. The name “Deadline” is 
derived from the graph that accompanies 
each instrument, on which is indicated the 
“life expectancy” (to borrow an underwrit- 
er’s term) of the tube under test; those 
reading below the line being electrically 
“dead.” 

The circuit design makes it possible to de- 
termine whether a tube will be noisy in op- 
eration; and whether its elements are 

(Continued on page 43) 








Radio Service Data Sheet 





PHILCO “MODELS 111” AND “111A” SUPERHETERODYNE RECEIVERS 


' The fundamental circuit of the above eae 
*hilco receivers, manufactured by the Phila- 
delphia Storage Battery Co., Philadelphia, Pa., CIA cis C4A C17 


is the subject of this Data Sheet ; with pare | cS C3A Vio v9 





ticular reference to the Model 111 set. COND. 
Available constants are listed, as follows: BANK 
Condensers: Cl, C2, C3, C4, tuning gang; 
and their H.F. trimmers, Cl.A, CZ, 3A, 
C4A, C5, C6, C17, C20 are 1.F. trimmers; 
C6A, C7, C17A, C35, .00011-mf.; C8, C9, C10 
(with resistor), C11 (with resistor), C18, C19, 
(and resistor), C23, .05-mf.; C13 and C16 PT. 
ome unit), 0.25-mf.; C14, .0007-mf.; C15, 
L.F. trimmer; C12, L.F. resonator; C20.\ 
.00005-mf.; C21, 0.5-mf.; C22, .00025-mf.; Ll Ld 
C24, .015- mf.; C25, C26, C28, C29, C30, C31, 
C32, C36 (in filter-condenser bank; see illus- 
tration of condenser connections); C27, tone 
control condenser bank; C33 and C34 (double Wy CH.1 L2 ) ) 
unit), .015-mf. Y, ) Y)) Y 
Resistors: R1 (black), 10,000 ohms; R2, R3, 
R12, R13,, R23 (silver gray, yellow tip), 100,- q 
000 ohms; R4, R5, R10 (with condensers), 250 
ohms; R6 (orange), 50,000 ohms; R7 (brown Vil } \ 
body, black tip, red dot), 1,000 ohms; K8& : 
(belgian blue), 13,000 ohms; R9, R14 (hattle- CLI 
ship gray), 500,000 ohms; R11, R18 (auto A NE CeA NI V3 Ve V4 VS V6 PLUG 
brown, yellow tip), 25,000 ohms; R15 (white), Arrangements of parts on the top of the chassis of the Philco “111” Superheterodynes. Two 
250,000 ohms; R16, volume control; R17, R24 trimmer condensers (C5, C17) seldom requiri nl ° . . 
9 = i ‘ 5, s equiring attention are adjusted from the underside 
(jade green), 70,000 ohms; R19 (long tubular), i al Ties tie eects oa ‘ “ se 
10,000 ohms; R20, R21 (one unit, flat, wire- of the ne nee Se eee iar mage respectively, to the input and output windings 
wound, center-tapped), 35 ohms (each half); of the first 1.F. transformer, LS; and, in conjunction with this transtormer, form a par- 
R22 (short, tubular), 800 ohms. ticularly selective input circuit for the first 1.F. tube, V4. The oscillator adjustments are 
The ee voltages for the ‘Model 111” distinguished as “high-frequency” (C4A) and “low-frequency” (C15). 
are as follows: Filament potentials: V1, 2 
V3, V4, V5, V8, 2.1 volts; V6, V7, V9, V10, “ : , ‘ 
2.2’ volts; V11, 4.9 volts. Plate potentials: , Note that these readings are taken with a shipment. Under no circumstances are the 
V5, 190 volts; V2, 180 volts; V3, 45 volts: line-potential of 115 volts, and volume control adjusting condensers to be changed in the field. 
V4, 185 volts; V7, 35 volts; V3, 95 volts; V9. in the off position; with the station selector This alignment requires special oscillator equip- 
V10, 255  voits. Screen-grid potentials: V1, turned to the lowest frequency, and the range ment, which all Philco distributors have. If 
66 wdltas V2, 62 wcltns V4. 6S welt: VE. 02 for any reason the receiver needs adjustment, 


‘ : nee oes UY Ms = — or bh it must be returned to the distributor’s service 
volts. Control grid potentials: N 1, 0.2-volt; C3A a, ie on R18 department.” 
V2, 4.6 volts; V3, 0.7-volt; V5, 2.2 volts; V6, Riles» R24 “Model 111A” i 9 - desi . 
V7, 0.4-volt; V8, '1.2 volts; V9, V10, 50 volts. Ri => os 2 2 ae Oe, nf ie 
? 
yes V4. 15 “Tae > She (cme ‘Model 211” is a _ phonograph combination; 


Plate currents: V1, 1.7 ma.; V2, 0.5-ma. (as mt cm CA parts values vary slightly from the above. 
( 
ma.; V5, 3 ma.; V7, 0.2-ma. (as read on 2 mI R while “211A” is its 25-cycle designation. 
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read on 20-ma. scale); V3, 1.6 
; < ; A It will be noted, from the top-view illustra- 
ma. scale); V8, 4 ma.; V9, V10, 32.5 ma.; an D 5 Rig 
Vill, 50 ma. per plate. Screen-grid current rox S Gon of Ge chassis, - — = a 
(as ‘read on 2-ma. scale): Vi, 1.75 ma.: V2 a ea capacities are adjustec rom the under side. 
. Pigs -ytomageas rs - os Their locations, and the positions of all the re- 
sistors, are shown in the under view. 
Underside view of the Philco “111” chassis; As indicated by dotted lines, those models 
ae” ‘ me . ; dated later than March 15, 1931, are wired to 
on C32 oe =a Peale we ee ond thew place a higher bias on the first I.F. amplifier, 
Penn cee C36 © >. nen tesa nag eadec tiene cage ates: cng ase Meat V4. This connection is made by swinging the 


<_ =\ I AP locations in the chassis may be. fixed in ree resistor. R9 from the chassis to a center-tap 
f 4 ae lation to the long black resistor, R19. which is obtained by changing R12 from a 
Tel 
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0.15-ma.; V4, 1.7 ma.; V5, 1.85 ma, 














single 100,000-ohm unit to two 50,000-ohm 
‘i units, and connecting them in series. 
switch SW 1 in the diagram set at “normal.’ The intermediate frequency used in these 





H Putting this switch in the ‘“‘maximum” position models is 175 kilocycles. All final adjustments 

H increases greatly the sensitivity of the Philco are to be made with switch Sw. 1 in its 

iz “111” receiver, Positions ‘“‘normal’’ and ‘‘maxi- “normal” position, No. 1. <A fiber wrench is 

al C29 mum” are indicated in the diagram respectively required for adjusting ‘the IF. trimmers. The 


C30 =] as 1 and 2. Check the setting of this switch; high-frequency circuits are to be adjusted at 
since its incorrect use will result in the com- 1400 ke. The single “low-frequency” con- 
plaint of distorted reproduction and erratic op- denser C15 is to be adjusted at 600 ke. After 
Condenser bank: note circuit change (dote eration, due to the overloading effect of power- adjusting the R.F, and I.F. stages, tune the 
ted) in some models. Capacities are: C25 ful locals with the switch set at “maximum.” receiver to the eighth harmonic of the I.F. 
C26, C28, 0.5-mf.; C29, C30, 2 mf.: “31, The factory makes the following observation circuits; the dial reading should then be 140 
5 dhear tapas Dat) C29, ¢: Ss es C31, concerning adjustment of the nine compensating At this time, make any adjustment of the 
0.15-mf.; C32, .015-mf.; C36, 1 mf.; in 25- or trimmer condensers: ‘“‘These receivers are high-frequency condenser C4A which may be 
cycle model, C31, 0.3-mf; C29, C30, 3 mf. accurately adjusted at the factory prior to their necessary. 
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Schematic circuit of the Philco “Model 111” Receiver. Tone control is obtained by shunting one to three fixed condensers across the output 
of the second A.F, tube, V8. Note that the center-tap of the high-voltage secondary docs not connect directly to the chassis, but returns through 
two resistors, R20 and R21. The plate of V6 connects directly to the cathode. 
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CLARION “SERIES 90” SUPERHETERODYNES 


The latest Clarion receiver, manufactured by 
the Transformer Corp. of America, Chicago, IIL, 
incorporates the newest advances in set design, 
Among the features with which the Service Man 
must familiarize himself are the following: a 
superheterodyne circuit with variable-mu_ tubes; 
a screen-grid first detector; a power screen-grid 
second detector; a pentode power stage; together 
with tone control, tuned hum filter, and auto- 
matic volume control; as the circuit illustrates. 

Models “‘AC-90” and ‘“AC-91” operate on 
110 volts 60 cycles; and the “25-90” and “25- 
91,” on 25 cycles. Model “90” is mantel- 
type; Model “91,” a console, and Model “*91-A,” 
a phonograph combination, 

The volume control, in its extreme left posi- 
tion, operates a phonograph switch, in the Model 
“90A” receiver; the phonograph pick-up circuit 
being shown dotted in the diagram; and the 
switch at X. The pick-up impedance should 
be between 2000 and 5000 ohms; and the vol- 
ume controlled at the unit. 


All available constants are as follows: con- 
densers Cl, C2, C3, tuning units; C1A, C2A, 
C3A, shunt trimmers; C5, C21, .0008-mf.; C6, 
C7, C8, C9, IL.F. circuit trimmers; C10, C15, 
C16, C18, C20, C22, C23, .05-mf.; C11, 0.25-mf.; 
C12, 1.0-mf.; C14, C24, C27, C28, 0.1-mf.; 
C17, .00005-mf.; C19, 0.35-mf.; C25, C26, 8 
mf. (electrolytic). 

Resistors R1, R3, R6, 1,000 ohms; R2, 230 
ohms; R4, 2,000 ohms; R5, R9, 100,000 ohms; 
R7, 40,000 ohms; R8, 1%4-meg.; R10, 1.0-meg.; 
R11, 12,000 ohms; R12, 3,800 ohms; R13, 4,300 
ohms; R14, 1,800 ohms; R15, 1,300 ohms; R16, 
435 ohms; R17, 400 ohms; R18, 65,000 ohms; 
R19, 20,000 ohms; R20, 210 ohms. 


Operating voltages (with volume control in 
position “full” and line potential 115 volts) 
are as follows: Filaments V1, V2, V3, V4, V5, 
V6, V7, 2.2 volts; V8, 4.6 volts. Plate po- 
tentials, V1, 160 volts; V2, 168 volts; V3, 
125 volts; V4, 163 volts; V5, 178 volts; V6, 
25 volts; V7, 260 volts; V8, 350 volts. Control- 
grid potentials, V1, 0.9-volt; V2, 7.6 volts; 
V3, none; V4, 0.6-volt; V5, 6.8 volts; V6, 
4.6 volts; V7, 16.5 volts. Cathode potentials, 
V1, V4, 2 volts; V2, 4.9 volts; V3, none; 
V5, 9 volts; V6, 4.5 volts. Plate currents 
(normal), V1, 2.8 ma.; V2, V4, 2. ma.; V3, 
9.5 ma.; V5, 0.25-ma.; V6, none; V7, 36 
ma.; V8, 72 ma. Screen-grid potentials, V1, 
V2, V4, 77 volts; V5, 90 volts; V6, 40 volts; 
V7, 260 volts. 

Removal of the tube shields will cause cir- 
cuit instability. Use of the variable-mu tube 
eliminates the hissing sound usually associated 
with high-gain superheterodynes. The manufac- 
turer’s (T.C.A.) code for the tubes is as fol- 
lows: Vi, V2, V4, CL-51; V3, CL-27; V5, 
V6, CL-24; V7, CL-PZ or CL-47; V8, CL-80. 
The above readings on the pentode were taken 


197 AF. 
*s1 


guaseuh occ ose 


pentode tubes, with automatic volume control. 


(MODELS AC.90, AC-91, AC-91A, 25-90, 




























Chassis of Series “90” Clarion: compare 
this illustration with the coded layout at the 
lower right. 


in the following manner: the plate potential is 
read between plate and filament prongs, on the 
25(volt scale. The control-grid is checked 
between the black common lead (on the repro- 
ducer’s voice coil) and ground. The space 
charge-grid is tested between this prong and 
filament. Connections to the UY base of the 
"PZ resemble those of a °27—except that the 
cathode prong becomes the space-charge-grid 
lead. An adapter which exposes these five con- 
nections will be of assistance to Service Men 
not yet provided with modern analyzers designed 
to test pentodes. 

Lack of sensitivity may be due to an open 
circuit, a high resistance, or a short circuit; 
seldom to trimmers out of adjustment. Ex- 
ceptional care is taken to align these circuits 
accurately; after which they will retain their 
adjustment in nearly all instances. 

Poor selectivity is seldom due to mis-align- 
ment of the tuned circuits; but, more often, 
to a high-resistance joint in an R.F. circuit. 
An ohmic test may not indicate the faulty con- 
nection; but the application of a soldering iron 
to suspected joints may clear the trouble. 

To align the I.F, circuits, (if the procedure 
is imperative), use a bakelite screwdriver to 
adjust C6, C7, C8, C9 for maximum output 
meter reading; with a 175-ke. (exact) oscil- 
lator output wired to the cap of V2, all tubes 
in their respective sockets; and all cap leads 
connected. 

The R.F. circuits are to be aligned at 1400 
ke. and 600 ke, 

The oscillator low-frequency “‘padding”’ trim- 
mer C4 is next adjusted, with the R.F. oscil- 
lator (connected to the antenna and ground 
posts) operating at exactly 600 ke.; at the 
same time, the receiver's dial is to be swung 
back and forth over the 600-ke. setting—ad- 
justing for maximum output. Repeat the op- 
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AND 25-91) 


eration at 1400 ke.; except that C3 (the high- 
freque ncy tuning condenser) remains fixed, 
only C3A being adjusted, if necessary. Check 
also CIA and C2A, 

High-percentage modulation at the transmit- 
ter will result in increased signal strength at 
the receiver, as compared to other stati 
which the automatic volume 
adjusted, 





control has been 


Poor tone quality may be due to off-resonance 
tuning by the listener. Check by using a short- 
wire antenna, with volume control full on; the 


automatic volume control circuit will then cease 
to level the signal strength, and a tuning peak 
can be obtained. \ poor °24  second-detect 


may mar the tonal reproduction; check also V6. 
A “fluttering” signal may be due to a _ poor 
ground. 

A 100-watt lamp should light brilliantly when 
connected between ground and one side of the 
light-line. \ dim light indicates a poor ground 


ungrounded light- 
corrects the latter 
condition, hum, fluttering, circuit oscillation, and 
back-ground noise may be eliminated, 


connection; and no light, ar 
line. If the power company 


Although the intermediate frequency of 175 
ke. has been selected by most manufacturers as 
the most satisfactory it is to be noted that a 
weak fourth harmonic, 700 ke., may heter« 
a broadcast station carrier and cause a whistle. 


xlyne 


Another cause of circuit oscillation is high line 
voltage; look also for open by-pass condenser 
Note that one side of the filament secondary 
which supplies V1, V2 and V4 connects also 
to other parts of the circuit, including the cath 


odes of V1 and V4, and the plate of the oscil 
lator V3; and that, with respect to ground, thi 
lead has a positive voltage of 95. 
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Top view of a Clarion superhetcrodyne chas- 
sis shédwing the positions of the trimmer 
condensers. The phonograph connection ap- 
pears only on the “‘Model 90-A” chassis. 
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VOICE 
con 





cap 


” 





15v 


illustration of this receiver, condensers C24 


46 | 


HOY AC 


Schematic circuit of the highly-developed midget and console Clarion “Series 90” superheterodyne receivers; these utilize both variable-mu and 
(Note: in the manufacturcr’s “breakdown analysis” 
and C25 return to the juncture of R10 and R20, instead of to the chassis.) 
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Operating Notes 


for 


Service Men 


Some Tips on Supers of More or 
Less Recent Vintage 


By BERTRAM M. FREED 


INCE the trend of the radio design 

has returned to the formerly-popular 

superheterodyne, perhaps some notes 

concerning a few of the models which 
have lately made their appearance on the 
market will be of interest. 

In the Silver-Marshall super, a compact 
job (which is being sold under several 
names), the speaker cable of six wires ter- 
minates in a five-prong plug, which is in- 
serted into a receptacle provided at the 
rear of the chassis. One wire (the black) 
is not connected to the plug, but must be 
grounded to the chassis before any recep- 
tion is obtained. (See Data Sheet No. 34, 
January, 1931, Rapio-Crarr.) 

If the fine wire of the volume-control 
resistor strip breaks, intermittent reception 
is caused; the remedy is replacement. The 
value of this resistance is 3,000 ohms. 

Care should be exercised in selecting °27 
tubes for the new Atwater Kent pentode 
model; or difficulty may be encountered. 

After a great deal of bother and fuss 
over hum in a new “Model 20” Majestic, 
using variable mu (“Multi-Mu”) tubes, the 
cause was found in an open by-pass across 
the 35,000-ohm resistor which the 
second detector. The unit contains a pair 
of 0.4-mf. capacities. 

One of the most perplexing jobs yet en- 
countered by the writer was a Radiola “60”; 
for a long time, volume had been decreas- 
ing. Naturally, the tubes were first sus- 
pected; those in the set were not too good, 
but their replacement did not greatly im- 
prove reception. The next move was to take 
down the condenser gang, in order to check 
and realign the IF. transformer adjust- 
ments. These are tuned to 180 ke.; trim- 
mers and compensators were then adjusted 
for maximum efficiency. 

However, all this work counted for little; 
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Fig. 1 
Position of the large resistors in the Radiola 
— power pack, 
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only three of the powerful broadcasters 
were picked up with any degree of volume. 
With the aid of a schematic circuit, all 
voltages, resistances, and capacities were 
carefully checked. The plate voltages of all 
amplifiers were found about 40 volts lower 
than specifications. The condensers were 
not at fault; so either a partially-grounded 
coil or a bad resistor was indicated. Fin- 
ally, under the pack, a heavy black carbon 
resistor (see Fig. 1) was found which should 
have been, according to the diagram, 20,000 
ohms; it tested 14,000. It was removed and 
replaced by a 25,000-ohm component, the 
handiest value obtainable. Immediately the 
voltages became slightly above normal, and 
the set perked as it had never done before. 
This resistor is a bleeder, connected across 
the 135-volt supply tap to prevent any ex- 
cessive rise in voltage; such as would occur 
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Fig. 2 

The terminal strip of the Radiola “60”; for 

distance reception, sensitivity may be increased 

by introducing R4, especially as a_ variable 

panel control, 

if all the tubes were removed, and which 
might cause punctured filter condensers. In 
some instances, a lack of a few thousand 
ohms in this resistor has caused trouble. 


Improving Sensitivity 

While the Radiola “60” is highly sensi- 
tive and selective when in best operating 
condition, the writer has been approached 
more than once with a request to “do 
something to it,” to pick up the stations 
which come in very weakly. After check- 
ing up the set, as described above, the next 
step was to try additional by-passes_ in 
different parts of the set. This did not 
help; it then seemed advisable to increase 
the plate voltage; and this was done by 
replacing the large wire-wound resistor 
under the pack with one of lower value 
(about 500 ohms) but without effecting any 
improvement. Then resistors of different 
values were shunted across the four sections 
of the wire-wound unit which is secured to 
the front wall of the receiver, next the 
volume control. The tuning dial had been 
set nearly at 30 and, when a 700-ohm re- 
sistor was shunted across the 400-ohm sec- 
tion (next the volume control) Omaha came 
crashing in with a wallop. When this shunt 
was removed, reception ceased. 

After experiments with different values, 
centering around the biasing resistors, it 
was noted that a resistor of 400 to 700 
ohms worked best when shunted across the 
400-ohm unit; but that the volume control 
had then no effect when a powerful station 

(Continued on page 45) 
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Making Money 
in 
Radio Servicing 


Ideas for the Application of a 
Little Salesmanship 


By W. E. SMITH 


EVER before have there been such 

great opportunities to make money by 
servicing radio as there are today. The 
finest and best radio receiver, sold only a 
month ago, may be now obsolete; 
there have just come upon the market sev- 
eral new tubes which are a vast improve- 
ment and, of course, these tubes will better 
any radio. 

The Service Man’s business is, to give 
the community which he serves the best 
there_is in radio. By this I do not mean 
selling gadgets, but incorporating improve- 
ments into your customer’s radio. 

Many Service Men, as well as the general 
public, regard the radiotrician’s profession 
as merely a job of fixing receivers. I re- 
gard my work as giving my customer the 
best in radio reception and, of course at a 
profit. And I find the customer ready and 
willing to pay for real service. 

Only this year, a great many supers have 
been sold that can be improved by the use 
of the type °35 variable “mu” tube. It will 
be necessary, if the set in which these tubes 
are to be installed has variable screen bias, 
to fix this at 75 volts (with a fixed re- 
sistor), and use a variable resistor for the 
cathode bias. The value of the latter de- 
pends on the number of tubes it is to serve. 
(Fig. 1.) 

You will be surprised at the sales op- 
portunities you will find if you take along 
with you, on service trips, a short-wave 
converter of the superheterodyne type. Most 
people are now “off” the plug-in adapters; 
the ideal short-wave converter installation 
is permanently connected up, so that either 
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Fig. 1 
To convert @ standard screen-grid set for 
variable-mu tubes, the circuit is altered from 
A to B. Values depend on the set. 
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short or long waves can be selected by 
throwing a D.P. D.T. switch. 

One of the ideas I have been able to cash 
in on is altering receivers so that the short- 
wave police calls can be picked up. This 
done on any receiver, merely by 
taking off turns of each tuned secondary. 
Sometimes it is possible to realign the trim- 
mers and get frequencies high enough. I 
would not advise single-dial 
supers, unless you are thoroughly versed in 
this type of receiver. 


can be 


changing 


Then there are the new pentode power 
tubes, which can be installed in any set, 
whether A.C. or D.C. There are several 
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Fig. 2 
To receive police calls, below 200 meters, it 
is necessary to reduce the minimum inductance 
of the tuning coils, Some methods are shown. 


types for different filament voltages; con- 
sult the table of characteristics. 

A great many sets have the leak-con- 
denser detector; here a power detector may 
be installed, with consequent increase in 
hoth selectivity and tone quality. 

In a district supplied with 110 volts, D.C., 
you will find any amount of battery-oper- 
ated sets that can be changed to work off 
the house lines. Incidentally, there is on 
the market a new series of tubes which are 
ideal for this job, viz.: the °36, °37, and ’38. 
\ll these tubes operate on the same fila- 
ment voltage (6.3) and filament current 
(0.5-ampere). Bias can be obtained in the 
seme way as in A.C. tubes, by the voltage 
drop across a_ resistor between cathode 
and ground. (See page 731 of June Ranpto- 
Cxarr for characteristics.) 

There are a great many automobile re- 
ceivers that can be improved by the use of 
these tubes. 

Very recently there came on the market 
it midget receiver using three °24’s, one 
4) and one °80 type tube. I purchased a 
lot of four of these receivers for $70 and 
changed them to use two °35’s, one °24, one 
“47 and one °80; which increased the range 
and volume most noticeably. The expense 
for two resistors, one output transformer 
and 4-mf. condenser came to about $6.00 per 
set all told. However, I happened to have 
these items on hand, salvaged from junk 
st ts3 and I sold these receivers for $69.50 
apiece. 

(Continued on page 48) 


RADIO-CRAFT 


Service Men’s 


Notebooks 


A few leaves from the experiences 
of our readers. What have you 
found in your daily rounds? 


DEMONSTRATING THE 
IMPROVEMENT 


By George H. Gable 


OME months ago, the same idea which 

Mr. Freed describes (on page 651 of 
May issue of Ranio-Crarr) occurred to me; 
that of improving the Majestic “Seventy” 
series, by replacing the push-pull *71A’s with 
45's. The latter, with their filaments wired 
in series, give a better output. 

However, customers usually want to hear 
for themselves before they authorize the 
change. How is that possible? 

Very simple, if the adapter sketched in 
Fig. 1 is used. The parts required are two 
tube sockets, two 4-prong plugs and cords, 
small clips, a suitable variable resistor R 
and center-tapped filament resistor Rl. As 
the diagram shows, the grid and plate con- 
nections ‘of the adapter are wired to their 
respective prongs on the two plugs, while 
the filament current is drawn from one 
socket of the set. The battery is used for 
additional grid bias, using the variable re- 
sistor to obtain the correct value. 
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Fig. 1 
The customer wants a sample of the proposed 
work? Very well; this will give it to him. 


A HINT OR TWO ON PHILCOS 
By James W. Roberts 
ERVICE Men have, no doubt, had 
trouble in locating the cause of very 
weak reception of all but strong local sta- 


tions on 
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Philco 


“Neutrodyne-Plus” sets 


where, upon checking the set with a_ set 
of analyzer, all voltages with the exception 
of the grid bias voltage on the first RP. 


tube were O.K. The first R.F. tube showing 
no grid bias, and the second and third 


R.F. showing grid bias (whereas all tubes 


get their bias through the same source), 
tells us that there is an open in the second- 
ary of the first R.F. circuit. A continuity 


test of the secondary shows it closed; this 
leaves only the range control, which is a 
small variable compensator across the first 
tuning condenser and functions as a “local- 
distance” switch when turned all the way 
to the left. Examine the 
spring for an open from the stator to the 


range-control 


spring. If the spring does not make con- 
tact to the stator, when not in “local” 
position, no grid bias is applied to the first 
R.F. tube; and the set will not bring in 
anything but strong locals. In most cases 
tension can be restored to the spring by 
bending with a pair of duckbill pliers, or 
install a new range control (Phileo Part 
No. 3133). 

When cases of oscillation in the Philco 
N-P sets cannot be cured by neutralizing, 
the trouble is usually caused by an open 
R.F. plate condenser in the plate resistor- 
condenser cartridge. The easiest way to 
test this is to remove the grounding screws 
and lift the cartridges so the condenser of 
the unit is not grounded and test the con- 
denser with an A.C. voltmeter in series with 
the light-line. Open condenser will show up 
If a Phileo part 


is not available, an .05-mf. condenser can 


by not giving a reading. 


be shunted from ground to the resistor- 
condenser terminal. Reground all resistor- 
condenser cartridges, replace bottom pan 
and re-neutralize the set; and you will find 
the oscillation is cured. 

Upon investigating some complaints of 
noise in Phileo “Models 95-96-76-111-77,” 
where the volume was fairly loud, it was 
found that the primary of the R.F. trans- 
formers was the cause of the trouble. The 
primary is a small coil inserted inside the 
bakelite tubing at the bottom of the trans- 
former (meaning the end away from the 
bracket) and is wound with very fine wire. 
In nearly all cases, it has been found that 
this fine wire has been broken and only 
lies against the terminal. When the volume 
is turned up, the vibration of the speaker 
causes this wire to make and break contact; 
resulting in a very disagreeable noise at the 
speaker. In cases where the wire has broken 
at the outside terminal of the primary 


(Continued on page 44) 
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Fig. 2 
The Philco tone control may be introduced into an carlicr model conveniently, wherever the “locale” 
distance” switch may be dispensed with to provide a place for panel mounting. 
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The Service Man’s 
Open Forum 


A Place for Free Discussion 
of Trade Problems 


MR. RABE BREAKS HIS RULE 
Editor, Rapiw-Crart: 

Every so often I read something in your 
publications which is so disgusting that I 
should write you about; especially letters 
from Service Men which must be corre- 
spondence school beginners. 

Take for example the Colonial Midget, 
the article states that set and speaker must 
both be removed at once. On this set there 
is a small arrow on the dial and when this 
is up to the station pointer a cutout on the 
dial will slide out under the speaker. An- 
other writer wrote about neutralizing an 
RCA 44. 

Why don’t you get in contact with some 
first-class Service Men and have the letters 
checked over before printing them? On the 
other hand, first-class Service Men are 
loath to put out information for the benefit 
of competitors. I know, I do not put out 
any. 

H. Howarp Rane, 
620 North Park, Fremont, Nebraska. 

(Mr. Rabe is correct in his observations 
concerning the midget’s dial, as an examin- 
ation shows. It is also obvious that the 
writer of the article concerning the “44” 
put down “neutralizing” hastily for “align- 
ing”; it is well known that small condensers 
are often called “neutralizing,” though used 
for other purposes. 

While the service notes in Rapro-Crarr 
are checked over, it is true that errors must 
occasionally slip through; and we are glad 
to have our readers point them out for cor- 
rection. Then, too, we are glad to observe 
the increasing willingness of manufacturers 
and Service Men to give out information 
by which not only their competitors, but 
the whole trade, may profit. “I’ve noticed,” 
said David Harum, “that it ain’t a bad idea 
to let the other fellow make a dollar once 
*n a while.”—ditor.) 


TO OTHER I. S. M. 
Editor, Raniwo-Crarr: 

Regarding the letter of Mr. D. C. Karr, 
in which a broadside is delivered at Gen- 
eral Motors radio: first of all, Rapro-Crarr 
has gone to a lot of expense and a tre- 
mendous amount of corresponding, checking, 
ete., to put in the hands of anyone desiring 
them, practically every diagram to be had. 

Certain manufacturers, too, have their 
own ideas about this; and I am afraid it 
is too late for them to fall in line. Their 
sets have been dismantled, checked, values 
recorded, diagrams made, and all the rest 
of it; so why worry? Instead, let us boost 
those manufacturers who came right out 
and submitted everything they could to 
help radio along. 

What experience have other readers had 
with the manufacturers? Some time ago I 
saw in Rapio-Crarr a lot of letters, pro 
and con, regarding this question. Well, here 


I go: 
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Right on top, and where no one can deny 
they belong, is Silver-Marshall. My experi- 
ence has been that they will send you any- 
thing and everything to help you, and they 
will be doing business when these other 
firms who are too “confidential” are by- 
gones. Then come _ Philco, Hammarlund, 
Atwater Kent, Aerovox Wireless Corp., Tobe 
Deutschmann, and a lot more of the old- 
timers. Forget the “confidential” firms, and 
let us boost the “good fellows” instead. 

Let us use good standard products, and 
stick behind the firms who will give us de- 
sired information. Cut out all this “gyp” 
stuff, and especially “gyp” tubes: let us 
find the demon who started “gyp” tubes and 
put him inside his product with about 180 
volts on the plate—that is where he be- 
longs. 

And don’t forget, fellows, that it was you 





A Reference List of the Schematic 
Circuits of Commercial 


RADIO APPARATUS 


Published in Rapio-Crart since the 
July, 1930, issue. 

(Previous reference lists appeared in the 
April and August, 1930 issues of the maga- 
zine. <All back numbers of Rapto-Crart 
are still available at 25 cents each, post- 
paid.) 


August, 1930 

Bosch “Cruiser,” ‘Royal Cruiser,” and “Im- 
perial Cruiser’ Model 35, Battery Sets 
(No. 23 Data Sheet), p. 78; 

All-American Mohawk “One-Dial” Receiv- 
ers, “Battery” and “A.C, 226-227” (No. 
24 Data Sheet), p. 79; 

Pilot Automotive Radio, p. 91; 

Dubilier “Model PL 1985 S-G Duratran”’ 
Aperiodic R.F. Amplifier, p. 93; 

Delco Automotive Radio (General Motors) 


p. 106; 
“Radiola VII-B” Receiver, p. 104; 
Samson ‘“Double-Rotor” Circuit, 

7c,” gm B283 
Screen-Grid, 

p. 122. 


“Model 


4-tube 3-Circuit Tuner,” 


(Continued on page 60) 











and I who sent in our subscriptions, even 
before Rapio-Crarr was published, and got 
behind Mr. Gernsback because we were con- 
vinced he was right. Let us stay behind 
him. 

Some day, Mr. Editor, when space is not 
at a premium, might I suggest that you 
print a “Red” and a “Black” column, listing 
in their respective places the “good fellows” 
and the “confidentials”? 

Fowin T. Putvutps, 
15106 Chapel Avenue, Detroit, Mich. 


WHEN TO BUY A NEW SET 
Editor, Ravio-Crart: 

I find your magazine very helpful to the 
Service Man and my copy each month is 
read eagerly from cover to cover. This is 
my first letter to you, and in it I would 
like to record some of my observations and 
comments gleaned from several years of 
experience in this field. 

To begin with I think there is not enough 
cooperation between the three divisions— 
selling, servicing, and manufacturing; in 
fact at times it seems as if they are working 
directly against each other. As I see it the 
manufacturer is primarily interested in 

(Continued on page 48) 
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Every Milliammeter 
a Direct-Reading 
Ohmmeter 
By FRANCIS R. EHLE* 


NYONE who works with radio cir- 
cuits is, sooner or later, interested 
in a direct-reading ohmmeter for 
the purpose of measuring unknown 
resistance values and also testing the con- 
tinuity of circuits. If the price is available, 
a suitable instrument can be purchased for 
this purpose. However, the experimenter 
or Service Man can readily convert the usual 
0-1 milliammeter into a combination milli- 
ammeter and_ direct-reading ohmmeter, 
making use of the scale herewith re- 
produced. 

To bring about the desired conversion of 
the milliammeter, the first step is to remove 
the meter from its case by loosening the 
three mounting screws. Remove the two 
screws holding the milliammeter scale in 
position. Place ohmmeter scale on top of 
old scale, fastening with a few spots of 
glue if desired, and replace the scale mount- 
ing screws. Connect meter, battery and 
calibrating resistance in series. The meter 
should now read zero on ohmmeter scale; if 
not adjust pointer with zero set screw. 
Replace meter in case. 

The battery voltage and calibrating re- 
sistor determine the meter reading and, 
therefore, the accuracy of the ohmmeter. 
When a 1.5-volt battery or single dry cell 
is employed, in combination with a 1,500-ohm 
calibrating resistor, the scale is direct read- 
ing. If a 4-5-volt battery made up of three 
dry cells is employed, in combination with 
a 4,500-ohm calibrating resistor, the scale 
reading must be multiplied by three. With 
22.5 volts as provided by the usual fresh 
“B” battery, together with a 22,500-ohm 
resistance, the scale reading is multiplied 
by fifteen. 

By employing a 2214-volt tapped “B” 
battery, providing a choice of 11/4, 41% and 
221, volts, together with three resistors of 
1,500, 4,500 and 22,500 ohms, the ohmmeter 
may be employed to cover any resistance 
readings from 0 to 750,000 ohms. Meanwhile, 
the former milliammeter function of the 
meter is by no means impaired, since « 
double-reading scale is now available. 

The direct-reading ohmmeter described 
presupposes the use of precision § wire- 
wound resistors of an accuracy within 1°; 
of their rated resistance value; ordinary 
resistors will not do. Our recent develop 
ment of precision wire-wound resistors (in- 
corporating such unique features as a special 
ceramic form with successive sections to 
hold the winding; the highest grade of 
enamelled resistance wire; special im- 
pregnating compound which hardens with 
high temperatures instead of softening; tlh: 
moulded end contacts; and the unique 
method of balancing the winding to the 
exact resistance value) now makes the usual 
milliammeter and voltmeter available for a 
greater variety of uses, without sacrificing 

(Continued «on page 51) 


* President, International Resistance Co. 
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Replacement 
Resistors 


By HARRY GEORGES 


BVIOUSLY, it is impossible to 

judge the quality, accuracy of rat- 

ing, or duration of useful service 

of any radio component by a mere 
visual inspection; this statement applies with 
especial weight to fixed resistors. They all 
seem to look very much alike and some are 
still sold very cheaply and are announced as 
wonderful “bargains.” 

The intelligent radio Service Man, how- 
ever, realizes the need of careful selection 
and discrimination in the use of replacement 
parts. He has learned, often through sad 
experience, that resistor bargains simply do 
not exist. 

The cheap replacement is the cause of 
many kinds of radio troubles. In nine cases 
out of ten, the low-quality resistor is in- 
accurately rated, sometimes even to the ex- 
tent of being half or double the marked 
value. In many cases, such discrepancies 
are noticed by the Service Man as soon as 
he solders the replacement resistor into the 
set. Where the resistors determine plate, 
grid, or screen-grid voltages, these potentials 
may be so far removed from normal, that 
it is impossible for the tubes to function. 

Sometimes, however, the resistance, al- 
though incorrect, is not far enough “off” 
to prevent the tube from operating. Still, 
the operation is of poor quality, due to the 
use of the wrong resistance value; and so, 
while correcting one fault, the Service Man 
may introduce another, merely through the 
use of a “bargain” resistor. 

Another possibility is, of course, that the 
resistor of incorrect rating may be of a 
value which will permit the tube to operate 
with apparent efficiency, yet overload the 
tube, causing a serious shortening of its 
life. Even in the single case out of a hun- 
dred, where the cheap resistor happens to 
have an ohmage approximately the same as 
its rated value, it is certain to deteriorate 
rapidly and cause noticeably poor or at 
least inefficient operation, resulting in tube 
burn-outs or other similar troubles. The 
poor-quality resistor may only burn out it- 
self; this is about the best thing that it 
could do, for it thus calls attention to the 
desirability of using a good resistor. Un- 
fortunately, most of the other troubles men- 
tioned above, occur before the resistor goes 
“haywire.” 

In order to obtain a more definite idea 
of just what an improperly rated resistor 
can do to the operating characteristics of a 
tube, actual data will be given, to show 
exactly what happens in the case of a 
screen-grid tube of the °24-type. 


Incorrect Screen Potentials 


Suppose, that there is a 190-volt tap on 
the voltage divider, and that the current is 
supplied to the screen grid from this tap; 
the voltage being reduced to the normal 
operating voltage of 90 by means of the 
drop across a 100,000-ohm fixed resistor, R, 
Fig. 1. In other words, with a current of 
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1 mil. (.00l-amp.) flowing, there is a drop 
of 100 volts. 

Now, consider the case where a replace- 
ment resistor marked 100,000-ohms is used, 
but assume that this resistor has an actual 
resistance of 140,000 ohms. In such a case, 
the voltage drop will be 140 volts and, 
hence, the voltage at the screen grid will 
be 50 volts instead of 90 volts. 

An examination of the accompanying 
chart, Fig. 2, showing dynamic character- 
istics of the “Type 124” Arcturus tubes, 
indicates that with 90 volts on the screen- 
grid, the tube has a mutual conductance 
Gm of 1050 (other values such as plate 
voltage, ete., being normal). The amplifica- 
tion factor is 400, and the plate resistance 
Rp is approximately 400,000 ohms. 

At a screen-grid voltage of 50, however, 
the mutual conductance drops to 675, the 
“mu” is 800, and the plate resistance in- 
creases to 1,200,000 ohms. 

Without considering mathematical equa- 
tions, we can see at once that, since the mu- 
tual conductance (Gm) is an indication of 
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Fig. 1 
A resistor incorrectly marked may be the cause 
of numerous faults in a radio sct. An instance 
is illustrated above, at R; too high @ resistance 
destroys sensitivity. 
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Fig. 2 
This graph illustrates the result of changing the 
screen voltage of a screen-grid tube. 


the efficiency of the tube, it is evident that 
this has been very greatly impaired. It is 
always desirable to have the mutual con- 
ductance as large as possible; but here we 
see it reduced 40% by reason of the use 
of an improperly-rated resistor. 

We may apply a simple engineering rule 
to determine the effect on sensitivity. The 
gain of a tube is, when it is used in an 
amplifying stage, not its theoretical ampli- 
fication factor, or “mu,” but the “mu” mul- 
tiplied by the effective impedance (Z) in 
its plate circuit, and divided by the sum 
of its plate resistance (Rp) and the effec- 
tive impedance load; since the latter two 
constitute the series load across which volt- 
age is divided. That is: 

Mu x Z 
Gain equals —— a 


Rp + Z 
DETHOIT Put on page 46) 
OIT PUBLIC LIBRARY 
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Hints for Radio 


Manufacturers 
By SERVICE MEN 


Two-Volt Storage Battery 

OW that we have a good line of 2-volt 
tubes, would it not be a paying 
sition for some concern to put out a 
single-cell of high amperage that could be 
recharged like those already on the market? 
Such a battery would be much smaller than 
the air-cell type, and there would be less 
danger of overloading the tube. The writer 
has had this suggestion poked at him so 
often, by those who cannot see anything 
in the big air-cell battery, that he passes 

it on for what it is worth. 

A. W. McVey, 

821 Locust St., Philadelphia, Pa. 
(The two-volt “accumulator” has been in 
vogue abroad for years, since tubes suited 
to operation in this manner were available. 
However, the two-volt storage battery will 
require periodical charging, even with a 
set of small consumption; and therefore the 
air-cell battery 


propo- 


serves a distinct purpose 
for which it has no competition except 
the dry-cell.—Editor). 


A Little More Metal 
ANUFACTURERS might well use a 
little more iron and copper when con- 

structing filament and plate-supply trans- 
formers. After some sets have been oper- 
ated four or five hours, if the transformer 
is accidentally touched, one feels like rush- 
ing to the street and shouting “Fire!” Or 
do they believe in giving extra value by 
providing an electric heater in combination 
with the radio? 
H. A. Deat, 
69 Glenwood Glade, Oakland, Calif. 


Less Cross-Talk 
EALERS and Service Men, right now, 
should have equipment to handle the 
large recording dises—talking-picture 16- 
inch size; the public is not, as was suggested 
in this column some time ago, quite ready 
for them. How many pickups and consoles 
could take care of them? I have at different 
times recorded radio programs on 12-inch 
dises, and had a recording time of 11 to 
12 minutes; using an electric motor with 
a power Clarostat to control voltage and 
thereby speed (though some 
motors have a speed regulator.) A Service 
Man, free to travel, could make a_ nice 
profit, as it is estimated that 45% of pic- 
ture houses are not yet wired for sound 
10,231 out of 22,731. 
But what I have to say, last but not least, 
is: give the public selectivity 
receiver. 


high-priced 


in a cheap 


Wirmar A. Suirrtcet, 
149 Miller Ave., New Castle, Pa. 
Put Back the Jacks 
we TTING a phone jack somewhere in the 
set, for the use of headphones. This 
would give extra enjoyment to a lot of 
(Continued on page 49) 
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The New Scott “All-Wave” 
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Superheterodyne 


An all-purpose, high-quality receiver for the distance 
fan who is exacting in his demands. 


HIS 
pletely-shielded 
cover-plate), and designed to cover 
wavelength ranges of 15 to 184 me- 
ters, and 200 to 550 meters, is the latest of 
the distinguished series of distance-getting 
receivers developed by the Scott 
former Company-of Chicago. ‘The schematic 
circuit of the receiver chassis is shown in 
that of its 


handsome radio receiver, com- 


(even to a base 


‘Trans- 


ig. ls and 


lig power pack in 
lig. 2. 
g. 


K.xperimenters have long wanted a receiver 
which would get that “nth degree” of effi- 
ciency obtained by using inductance values 
requiring the least tuning capacity, for a 
given adjustment. The Scott 
All-Wave Superheterodyne receiver obtains 
this result by the use of six sets, each of 
two top-engraved plug-in coils. One set of 
inductances, which we will call A, covers a 
I, 21-27; set 


Kk, 84-184; set 


frequency 


band of 15 to 21 meters; set 
C, 27-38; set D, 38-84; set 
I’, 200-550. 


Accessories for Versatile Performance 
As we 
on sound recording in past issues of Rapto- 


have pointed out in the articles 
Crarr, a high-power audio amplifier must 
The Scott super- 
adapted to this 


he used for best results. 
heterodyne is peculiarly 
work; since it makes provision for the con- 
nection of a microphone output, or a phono- 
graph pick-up, to the input circuit of the 
second detector, as shown in the schematic 
circuit. This makes available, therefore, for 
home recording, a first stage of A..F. am- 
plification using a type °’27 tube; a second 
using two of these tubes in push-pull; and 
a final stage, also push-pull, using type °45 
tubes.” The combination is particularly de- 
sirable to give an audio output, as in this 
receiver, of high quality. 

To enable the owner of an “All-Wave” 
to obtain the best results in the use of 
microphone, phonograph pick-up, and_re- 


cording head, there is available an accessory 
unit, a Control Box, Fig. D; and, also, to 
match its constants, a hand microphone and 
a 200-ohm phonograph pick-up. 


Details of the Circuit 

As indicated in Fig. 1, there are nine 
tubes in the receiver chassis; and in the 
power pack, two more audio tubes, type °45, 
with an °80 rectifier. Five of the tubes in 
the receiver chassis are of screen-grid type 
(24s) and the remaining four are ‘27s. 
The R.F. or signal-frequency amplifier V1 
is a "24; the first detector V2 is another; 
the following three ’24’s, V4, V5, V6, are 
I.F. amplifiers; and the last, V7, is the 
second detector. 
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Fig. A 
Panel appearance of the All-Wave Superhet- 
erodyne in a suitable console. 


further will be stated on this subject; except 
to remark that a sixth (center) pin on the 
oscillator inductance operates the switch 
Sw. Further, the control-grids of V1 and 

















Fig. 
and reproducer; showing the connecting cables which 
Note the complete shielding nad strong construction. 


From right to left, tuner, amplifier-pack, 
aive flexibility of placement. 


The manner in which such circuits are com- 
pensated at the extremes of tuning range (by 
the selection of .0005- or .00007-mf. tuning 
capacities, respectively) has been discussed 
in past issues of Rapio-Crarr; and nothing 


B 


V2 are connected either through red leads 
for the red-dotted coil sets A, B and C, 
or through black leads for coil sets D, E. F. 

The shield cans are to be used only over 
the coils used on the broadcast range—200- 





Fig. 2 (right) 





The circuit of the power 
pack, with its connections 





to set and speaker. 
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Fig. C (left) 


{ rear view of the tuner 
chassis, with all coils. It 
is unnecessary to shield 
the short-wave coils, which 
are therefore easily 
exchanaed. 














550 meters. It is necessary, in order to 
reach the highest-frequency tuning range. 
to use a °27 tube with a continuous-sheet 
(not wire-mesh) plate at V3. 

As will be observed by reference to Fig. 
A, a low-boy console is recommended for 
the Scott All-Wave Superheterodyne chassis 
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and its power pack. The lid of this cabinet 
must be readily lifted for convenient ex- 
change of coils, etc. 





Fig. D 
The microphone control box is obtainable as an 
accessory for recording or speech amplification. 


Knack of Short-Wave Tuning 

The short-wave enthusiast who has been 
accustomed to handling other types of short- 
wave receivers will be pleasantly surprised 
by the ease of tuning at all points through- 
out the range of this receiver; this is due, 
in great part, to the subdivision of the in- 
ductances. 

A factor in the consummate ease of op- 
eration at the shortest wavelengths, right 
down to 15 meters, is the design of the in- 
put circuit of V1. When the first five coils 
are in use, the antenna connects to the bind- 
ing post S.W. 

Excellent selectivity is obtainable, even at 
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the full sensitivity of the receiver, which is 
obtained with switch Sw. 2 in position 3. 

Just a little fatherly advice concerning 
the procedure in tuning for the short-wave 
signals. It will be found that, although the 
tuning is very simple after a little practice, 
the listener may observe a tendency for sta- 
tions to “whip” across the settings; this is 
due almost entirely to a natural tendency 
to tune the set as though it was one of the 
earlier two-dial tuned-radio-frequency _re- 





Fig. E 
Cross-section of an I.F. transformer; observe 
“‘sub-pancl” position of shielded R.F, choke. 
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ceivers; a mistake in the handling of a 
short-wave superheterodyne. The only really 
satisfactory method of tuning is to set the 
left or oscillator dial at a given point, and 
swing the right or signal-frequency dial 
back and forth, slowly, a few degrees on 
either side of the LF. 
tion (which is that point where a “reso 
nance rush” is heard); then advance the 
oscillator dial’s setting a fraction of a de- 


resonance post 


gree and repeat the operation with the 
right-hand dial. 

After operating a Scott All-Wave Super- 
heterodyne at a selected locality in Brook- 
lyn, N. Y., the writer wishes to urge that 
due care be given to the use of the volume 
control; which is the potentiometer Rin 
the diagram. There is a natural inclination 
to advance the setting too far, thus greatly 
overloading the tubes; since the amplifiea- 
tion obtainable through the correct use of 
the screen-grid tubes is simply tremendous. 
(Speaking in technical terms, this receiver 
has at 1,400 ke. a sensitivity of one-one 
hundredth of a microvolt per meter!) How- 
ever, if the volume is held at the correct 
level, there will be no hissing sound and no 
hum, but perfect audio reproduction. 

Taken in its entirety, the Scott All-Wave 
Superheterodyne, with its tuning range of 
15 to 184 meters, and 200 to 550 meters, 
should appeal to anyone interested in ob- 
taining an exceptionally sensitive radio re- 
ceiver, operable within these 
limits, and designed particularly for ease 
in tuning and high-quality audio output. 


wavelength 

















ANTENNA COIL 














a 
PLUG-IN — 
/ COILS 




















































eeeceee| s pocceeeccee fi eee 









20 DET. 182, AUDIO 
‘27 27 
) .002-MF. 
/ +99 / 























5000 ‘27 
OHMS 











proces 





























w1-MF. 





















































Schematic circuit of the receiver chassis of the Scott “All-Wave” superheterodyne. 
the short-wave post on the shicld over the tuning gang. 


Fig. 1 








The long-wave antenna post is at the rear of the chassis; and 
The output feeds a@ push-pull °45 pack (Fig. 2); a push-pull °50 unit is also obtainable. 
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And Now the Crosley 
“Super Buddy Boy” 


In which the “Midget” set develops 
a giant’s reach and voice 
































E tried out this superheterodyne 

in New York City, and were 
struck by the remarkable amount of 
power that such a small set can de- 
velop. It is literally impossible to 
turn the power on full; as the volume 
is entirely too great for locals. 

Even on the distant stations, such 
as Boston, Pittsburgh and Chicago, the 
volume was often uncomfortable when 
the set was turned on full power. 

It was found possible, in the heart 
of New York City, to tune in stations 
within a radius of a thousand miles 
without interference from the locals; 
which we think remarkable. 

This receiver worked exceedingly 
well without an aerial; it was neces- 
sary only to connect the ground lead 
to the aerial binding post, and this 
worked exceedingly well even on dis- 
tant statiors. 





“Super Buddy Boy” 
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Fig. A 
is little, but 
oh my—! 














CORE another bulls-eye for the Cros- 
ley Radio Corp., whose engineers have 
the happy faculty of turning out good 
sets incorporating the latest technical 

advances, for a little lower sum than the 
next fellow. This hallmark is observed in 
the new Crosley mantelpiece receiver, the 
“Super Buddy Boy” illustrated in Figs. A 
B and C. 


Before 


> 


considering the many electrical 


and mechanical refinements embodied in the 
design, the outstanding features are 


to be 
noted. The tubes required for this set are 
two type °35 tubes, three "24s, one “47, and 
an °80. These few words tell the whole 
story to the technician; that of ultra-mod- 
ernism in radio set design. Referring now 
to the schematic circuit, Fig. 1, we find that 
V1, one of the new type °35 tubes (first 


known as the variable-mu, and now vari- 
























































Fig. B 
The upper view 
the compact chassis, wit 
the tuning gang at the 
right; its ingenious fiex- 
ible tuning scale 
or, and, at tl ft 


the power unit 


Fig. C (left) 
A rear view of the chas- 
sis beside its one-piece 


“repwood’” cabinet, the 


back of which m 
used as an antenna for 
local reception; thus 


making the whole system 
self - contained, 
acrial or even ground, 


























ously termed “exponential,” “logarithmic,” 
“multi-mu,” and “super-control”), functions 
as a radio- or signal-frequency amplifier. 
The characteristics of this tube greatly min- 
imize “cross-talk,” the two-stations-at-one- 
time bugaboo of the type °24 screen-grid 
tube; the latter, this 


however, in circuit 
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Fig. 1 


This seven-tube circuit (and the pentode counts for two stages) gives the immediate impression of a large console set. 
tubes—variable-mu amplificrs, and a pentode output giving a margin of volume on all signals. 


It incorporates the latest 
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serves admirably in the position of first de- 


F tector, V2. Another type ’24 tube, V3, is 


wired in pliodynatron fashion (See Rapto- 
Crart Data Sheet No. 43, June, 1931 issue. 

\lso, page 536 of the March, 1931 issue) 
which makes possible an oscillator circuit 
arrangement that does not require a low- 
frequency trimmer—good news to Service 
Men. 

The second variable-mu tube V4 is the 
one and only intermediate frequency am- 
plifier, having tuned input and tuned output 
circuits. This, adding its compensating ac- 
tion to that of V1, obviates the necessity of 
incorporating a “local-distance” switch to 
choose between powerful local, and weak 
distant, stations—the equivalent action be- 
ing entirely automatic (See “Recent Ad- 
vances in Radio Tube Design,” in the April, 
1931 issue, page 599.) 

The last screen-grid tube V5 is the second- 
detector; note that an aperiodic interme- 
diate-frequency transformer L5 couples the 
output of V4 to the input of this “screen- 
grid power detector.” The intermediate 
frequency transformer [4 is adjustably 
tuned to 175 kilocyecles, while L5 is inher- 
ently resonant at this frequency. 

Our old friend, resistance-capacity coup- 
ling, is found joining detector V5 and the 
last tube V6, which is a power pentode; 
this combination results in exceptionally fine 
audio quality, with good volume output at 
low signal-input levels. (As stated in the 
May, 1931 issue of Rapro-Crarr, this pen- 
tode’s power output very greatly exceeds 
that of a type °45 tube, for the same control- 
grid voltage swing.) 

Combining the volume control and the off- 
on switch increases the convenience of op- 
eration. Resistor R14 and condenser C17 
constitute a panel-operated tone control; 
the advantage of which in acoustically re- 
ducing the effect of “summer static” is now 
too well known to require discussion. 

The high factor of sensitivity of the “Su- 
per Buddy Boy” has made it practical to 


\ incorporate in the rear of the cabinet a 
| small capacity-type antenna. 


This plate of 
cardboard measuring 7 x 16 in., and coated 
with a conductive substance, is connected 
to the antenna post on the receiver; and 
is referred to as the “Tennaboard.” The 
cabinet is modeled “Repwood” in the fac- 
simile of an old English hand-carving, no 
nails, or glue being used; incidentally, it 
doesn’t warp. 

“Illuminated angular-vision  ribbon-dial 
with vernier drive” is the explanatory desig- 
nation of a new mechanical development, a 
tuning indicator mounted at 45 degrees to 


the vertical plane; it renders tuning con- 
| venient either in sitting or standing position. 


The use of “quantity production” design 


) makes it possible to place on this 7-tube su- 
| perheterodyne receiver, complete with tubes, 
4 list price under seventy dollars. 
) namic reproducer is included. 


A dy- 


And that is not the end of the story! 


By removing a strap between terminals 3 


and 4 on the antenna-and-ground binding- 
post. strip, a high-impedance phonograph 
pick-up may be connected into circuit; tubes 


| V5 and V6 then function as high-gain audio 
» amplifiers. 


It is the opinion of the writer that the 
Crosley “Super Buddy Boy” superhetero- 
(Continued on page 44) 
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The Summer’s Yield of 
Small Radio Sets 


Compactness is still the keynote of production + 


A “PERSONAL” RECEIVER 














The American Bosch “Model 5A” receiver. 

N the receiver shown here, which must 

be called an infra-midget, or by some 
similar superlative, the idea of lightness 
and portability is carried further than ever 
before in an electric set of loud-speaker out- 
put. It may be tucked under the arm and 
carried to any desired location without dif- 
ficulty; yet, small as it is, it contains three 
screen-grid tubes, a power pentode, and a 
dynamic reproducer, all with their power 
supply. How this result is obtained is shown 














The chassis of the set shown above has screen- 
grid (two) R.F, and detector, feeding a power 
pentode, 
in the interior view; the maximum baffling 
possibilities are realized by the central dis- 
position of the speaker cone. Three tuned 
circuits, giving good selectivity, are con- 
trolled by the tuning knob at the right; the 
only other control—that for volume 
bined with the switch. The design is attrac- 
tive by its simplicity, which seems to be 

almost the ultimate. 
(United American Bosch Corp., 
Springfield, Mass.) 


is com- 


A POWERFUL MANTEL SET 





The Roosevelt “Model 19” 


cabinet, 


in a mantel-type 


N the model of the “Roosevelt” 

line, the manufacturer has introduced the 
features of variable-mu amplification and 
pentode instead of push-pull output. One 
of the special features of the design is found 
in the use of bank-wound coils of “Litz” 
wire to give greater efficiency in high-fre- 
quency amplification. All late features are 
included. 
(Commonwealth Radio Mfg. Co., Chicago.) 


newest 


TWO MODERN MIDGETS 














The Jesse French 7-tube “Devon” super. 
Spe of the compact receivers here shown 
utilize the latest developments in tubes: 
the 7-tube “Devon” model being a super- 
heterodyne; and the 5-tube “Tudette,” a 
tuned-radio-frequency receiver. 














The French 5-tube “Tudette’’ midget 
The former utilizes two type °51 variable- 
mu tubes, one °27, two 24's, and a type PZ 
pentode. The rectifier is the 
The “Tudette” mantel set also 
variable-mu tubes, has a single ’24, an °80, 
and a pentode in the output circuit. A fea- 
ture is seen in the “full-vision” dial. Both 
models are equipped with tone controls. 
(Jesse French & Sons Piano Co., 
Newcastle, Ind.) 
(Continued on page 47) 


standard ’80. 


uses two 
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The Latest Radio Accessories 
and Receiver Components 


AUTOMOTIVE FILTER CONDENSERS 
_ MOTIVE radio reception requires, 

not only special tubes to stand up un- 
der the exacting conditions, but special con- 
densers as well. ‘To bypass the high-fre- 
quency currents of the ignition system and 
eliminate noise, the component type illus- 
trated has been designed with special regard 
to the high temperature and vibratory im- 
pacts which it must undergo, It is desir- 
able to use at least two with a car’s elec- 
trical system; one between generator and 
frame and one between the interrupter and 

















Polymet auto-ignition filter condenser. 


frame, with, of course, the necessary re- 


sistors in series with the distributor and 
spark plugs. The unit shown, used ex- 


tensively with commercial automotive radio 
equipment, is made in two capacities, half- 
and one-mf., 114 inches in diameter; the 
smaller is 24% inches long, and the larger 
3¥, inches. 

(Polymet Mfg. Corp., New York City.) 
INTERMEDIATE TUNING 
CONDENSERS 

UPERHETERODYNE vogue has pro- 
duced a line of condensers, designed spe- 
cifically for manufacturers’ but now 
obtainable by constructors, and intended for 
mounting to and tuning the I.F. transform- 


use, 


ers. The capacity ranges are 10-70, 70-140, 
and 140-220 mmf., in single and double 


components. 

The bases used are of isolantite, an im- 
permeable high-insulation material; the vari- 
able plates are of phosphor bronze, specially 
tested for hardness and temper; and_ the 
adjusting screws have specially-cut threads 
and tapered, self-aligning heads, to main- 
tain their adjustment. The eyelets have 
fiber “shock pads,” to absorb strains and 


prevent cracking. ‘Termina!s are solder- 

















Hammarlund 1.F. adjusting condenser. 


dipped, as well as cadmium plated, and de- 
signed to facilitate soldering without con- 
duction of heat to the plates. The mica 
dielectric sheets, it is stated, are so rigor- 
ously inspected that four out of five are re- 
jected in the selection of the best. 

(Hammarlund Mfg. Co., New York City.) 


MULTIPLE UNIT HORNS 

















Racon nine-unit reproducer horn, 


O single dynamic unit is sufficiently pow- 
N erful to meet the demands of public- 
address amplifiers, such as airports and large 
assembly grounds require. Of a line of 
horns designed for such service, the illus- 
tration shows one which takes nine giant 
reproducer units, and blends their output 
into one voice with a 
the ground. 


three-mile range, on 
It is demountable, with a heavy 
aluminum throat and stormproofed bell; is 
thirty inches across the opening, and 54 
inches long. The weight is 48 pounds. 

Other horns, taking four-, two- and single- 
unit connections, are made for installations 
of lesser size; and are also demountable for 
portability. 


(Racon Electric Co., New York City.) 


NEW AMPLIFIER TUBES 





New 
mu amplificr; right, 447 power pentode. 


De Forest Audions: left, 451 variablee 


AXIMU® sensitivity, while safeguard- 

ing against overloading, crosstalk, and 
distortion on loud signals, is the purpose of 
the new 451 “Audion,” illustrated here. It 
operates, like the 424, with 2.5 volts on the 
filament, drawing 1.75 amperes; the recom- 
mended plate voltage is 180, with a plate 
current of 5.5 ma. at 3 volts control-grid 
bias, and 0.65-ma. at 20 volts grid bias. The 
mutual conductance is thus decreased from 
1,000 to 80 micromhos, giving complete con- 
trol of the amplification in receivers which 
can accomplish this by varying the cathode 
potential. 
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With this is announced also the type 447 
power pentode, which is intended to vive , 
greater output than is possible with th, 
445, with the same plate voltage and a 


smaller input. It has a filament voltage of 
2.5; filament current of 1.5; plate and screen 
voltages of 250; plate current, 32 ma.; with 
a grid bias of 16.5 volts. The amplification 
factor is 80, plate resistance 35,000 ohms 
and the mutual conductance reaches the hich 
figure of 2,300 micromhos. A UY 
used. 

(De Forest Radio Co., Passaic, N. J.) 


Dase is 


AMPERITES FOR NEW TUBES 

HE revival of interest in battery-op- 

erated receivers, using highly-efticient 
tubes of low current consumption, — has 
caused a demand for suitable filament bal- 
last regulators. The manufacturers of the 
two-volt types have especially urged upon 
their users that the filament voltage be kept 





Amperite suited for 2-volt pent 


constant; and that this is impossible with 
fixed resistors in series with a battery sup- 
ply source the voltage of which changes con- 
tinually. The well-known 
rheostat, or “Amperite,” 
ficulty. Since it is a current-regulating de 
vice, several of the former types will serve 
for 3-volt batteries; while for 6-volt battery 
operation, new designs have been made. Th: 
type numbers required are (one Amperite 
for each tube): 


self-adjusting 
overcomes this dif- 


Type Battery sattery 
Tube 6-Volt 3-Volt 
°20, °32 No. 630 No. 4V199 
31 No. 631 No. 120 
33 (Pentode) No. 633 No. 1A 


“FEATHERWEIGHT” HEADPHONES 
Pgh se -egeoneay of the headphone, in 

servicing and reception, are still num- 
erous, in police automotive or aviation radio 
for instance; while in connection with pub- 
lic-address and other amplifier systems for 
the hard-of-hearing, a comfortable phone is 
a boon to be sought for. With this in mind, 


one manufacturer has just produced an in- 
strument of remarkable lightness. ‘The mag- 
net is of a special cobalt steel, held in its 
bakelite case by clips; the whole phone unit 
weighs but an ounce and a half, or four 
ounces for a pair, with light spring-steel 





Trimm “Featherweight” headphone unit. 


band. The cord is attached to the phone 
unit and the case in a manner which pre- 
vents wear and strain. The standard set 
has a resistance of 1,000 ohms for each unit. 
(Trimm Radio Mfg. Co., Chicago, IIil.) 
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Left, a gang of metallized resistors; right, the 
making of ‘a wire-wound precision resistor. 


MIDGET RESISTOR STRIPS 

OW that the midget construction is in 
N demand, for even receivers with many 
tubes, compactness and accessibility are at 
a premium. These requirements have been 
met by “ganging” metallized resistors in the 
manner shown; the various units are mount- 
ed on the strip by passing through it the 
tips of their leads, and crimping them to 
soldering lugs. Such units, of course, are 
made up to meet the demands of the re- 
ceiver for which they are intended. 

The remainder of the illustration shows 
the method of building up precision wire- 
wound resistors. The wire used is of nickel 
alloy, of a cross-section as large as the re- 
sistance value permits, specially enameled, 
and tested through mercury contacts to de- 
termine the completeness of the insulation. 
It is then wound in the slots of the ceramic 
(porcelain type) base, and impregnated 
with a special varnish which hardens at high 
temperatures. The resistors are again tested 
by five-minute flash loads; and then on ac- 
curate bridges to determine their accuracy, 
which may be from 1% down to a quarter 
of that figure. 

(International Resistance Co., 
Philadelphia, Pa.) 


VOLTAGE REGULATOR FOR 
MIDGET SETS 


The Clarostat 50-watt 
line - voltage regulator 
has been developed for 
the benefit of owners 
of “midget” sets. 





M ANUFACTURERS and Mr. Ultimate 
{V1 Consumer will be interested in the new 
“Clarostat” automatic line-voltage regulator, 
in diminutive (50-watt) size, designed espe- 
cially for midget radio sets. 

Service Men contemplating the use of 
this resistor will be interested in the voltage 
drop to be expected when it is inserted in 
series with the input to the primary of the 
power transformer; this is dependent, in 
part, on the power requirements of the 
particular set, as follows: 0.45-amp., 10 
volts drop; 0.5-amp., 13 volts drop; and 0.6- 
amp., 20 volts drop. The unit is 13, inches 
in diameter, and 134 inches long, with two 
prongs extending another 5,-in. 

Although intended only as a voltage regu- 
lator in the primary circuit of the set, it 
will function also as a fuse in sets not pro- 
vided with one. Of course, such fuse is 

(Continued on page 41) 
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The Walker “Model 4” Short- 


Wave Super-Converter 


HE superheterodyne converter has al- 

ready won for itself a commanding 
place by the facility with which it pro- 
vides efficient short-wave reception, when 
used in connection with the standard broad- 
cast receiver which every up-to-date house- 
hold now possesses. The latter instrument 
is designed for reproduction of good quality 
on long-wave stations within a reasonable 
listening area; it remains only to provide 
the necessary means of tuning to the rap- 
idly-increasing number of short-wave broad- 
cast stations throughout the world. 




















George W. Walker's latest converter is housed 
as befits a modern receiver. 


This, with all simplicity of operation and 
the sensitivity required to pick up signals 
from thousands of miles away, is now ob- 
tained through the modern unit pictured 
here—the Walker Super-Converter, which 
tunes over the band from 14 up to 200 me- 
ters, and uses as its intermediate and audio 
amplifiers any standard receiver, of what- 
ever type and method of operation. The 
Super-Converter acts simply as a pre-am- 
plifier and frequency changer, feeding into 
the receiver a modulated radio-frequency 
signal which is within the tuning range of 
the latter. Only a single external connection 
to the broadcast receiver is required, as the 
Super-Converter is self-contained. 

It includes an oscillator and first detector, 
using type °27 tubes, as well as a stage of 
screen-grid R.F., using a ’24 tube, ahead of 
the detector—to increase the amplification, 


prevent radiation and permit use of most 
any antenna length. (The signal is picked 
up by the converter and passed on to the 
receiver for additional amplification, thereby 
utilizing each circuit of the receiver and mak 
ing unnecessary the purchase of an extra 
speaker or the erection of a 
tenna.) <An ‘80 rectifier is 
power pack. 

The receiver is not disturbed; since there 
is no need to “plug in” to furnish the power 


special an- 
used in the 


necessary to operate a converter; a connec 
tion is made from the converter directly 
to the antenna post of the receiver. There 
is no overloading of the receiver's power 
supply, for the Walker Super-Converter 
draws its power directly from the electric 
light socket. There can be no possible dam- 
age to the receiver. 

Regeneration in the detector circuit, as 
shown in the schematic circuit, Fig. 1, pro- 
vids a degree of sensitivity and selectivity 
otherwise unattainable; it been cred- 
ited with the efficiency of an additional tube. 
Where is there a “dyed in the wool” short- 
wave fan who does not insist upon regen 
eration? The oscillator and detector tun- 
ing condensers are ganged and, necessarily, 
provided with a fine vernier dial for sharp 
tuning. A small midget condenser, used as 
compensator, connected in parallel with the 
oscillator condenser, permits resonance at 
all wavelengths. All tuning is accomplished 
with the vernier dial, and with the aid of 
the midget compensator, insures maximum 
selectivity. “Hand capacity” is noted by 
its absence. 

In addition to hearing far-distant short- 
wave programs, there is the thrill of tuning 
in broadcasts of police departments through- 
out this country and Canada. The personal 
transoceanic telephone conversations have 
also proved interesting to those inclined to 
“listen-in.” Short-wave fans have no fear 
of warm weather reception. The reduction 
of static, plus the long range and _ pene- 
tration of short-wave broadcasts, will prove 
entertaining in the hottest months when your 
local programs may be disturbed by crashes 
of static. 


has 


(Continued on page 41) 
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Fig. 1 
The schematic circuit of the “Model 4” Super-converter, which operates as a frequency changer. 
It has its own power supply and is connected to the receiver only at the antenna post. 


24 


N radio, as in almost every other field, 

productive originality is amply  re- 

warded in dollars and cents. A clever 

New York radio engineer, Mr. Paul 
Von kKunits, has created “Mr. Radio Robot,” 
a remarkable device which is attracting un- 
usual attention and proving a source of 
profit to its originator. 

The idea is passed along in this article, 
with complete details, to other radio men, 
as “Mr. Radio Robot” can undoubtedly be 
used to advuntage in many towns and cities 
throughout the country. 

The cover illustration gives an excellent 
idea of the appearance of the “Iron Man.” 
From a theatrical costumer was procured 
the coat of mail used to represent a medieval 
armored knight. Such ensembles are fairly 
common, since they are extensively used for 
masquerades, and they can be rented or 
purchased at a reasonable price. 

Before giving details as to the construc- 
tion and actual mechanism of the robot, 
some of the startling things he can do may 
be mentioned. In response to a pre-deter- 
mined series of whistled notes, or the whis- 
tling of a given tune, “Mr. Radio Robot” 
will stand up, sit down, move his left arm 
or his right arm, turn his head, fire a gun, 
start to talk, ete. 

He will also go through a definite series 
of operations, which may be worked out in 
advance. For example, in response to a 
command in a certain tone, the “Lron Man” 
will stand up, move his head, make a speech, 
lift either arm to emphasize certain points, 
bow at the end of the speech, and then sit 
down. While he is 
teeth will be illuminated 
fluctuating brillianey. 


talking, his 
with a 


eves and 
light of 


Furthermore, this robot will answer ques- 
tions intelligently; and can be used to make 
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Introducing Our 


and to entertain with the 
latest song or other musical selections. If 
desired, “Mr. Radio Robot” can be made 
to go through the various mechanical mo- 
tions by means of switches or push-buttons 
located at a distance; or manual and audible 
control may be dispensed with and he may 
be actuated through the mere interruption 
of an invisible ultra-violet Thus an 
arrangement is possible, whereby he will fire 
a gun, or stand up, or start to talk—if 
someone walks past him. 

In the illustration, the robot is 
shown answering questions put to it. There 
is a reproducer concealed in its chest; and 
a microphone (within it) at a distance of 
about five feet from the ground and there- 
fore on a level with the mouths of people 
asking the questions. The operator and the 
portable amplifier may be located at any 
convenient point, no matter how far from 
the robot. It will be noted (Fig. A) that 
the operator uses a headset and that he 
talks into a microphone. Its adjustments 
are made on the small control box in front 
of the amplifier. 

A portable power amplifier is used for 
this portion of the set-up. The two 


announcements 


beam. 


cover 


mic- 














Fig. A 


This inscrutable, armored figure stolidly moves his head, ms arms, and correctly answers questions 


put to him—a secmingly human Iron Man. 


(Mr. Cisin, wearing headphones, is at the controls.) 


The reference letters indicate: A, pulleys and reproducer; B, microphone M1; C neon tube which 
lights the eyes; D, head and arm motors; E, selectors, relays, and amplifiers; G, microphone control 
additional amplificrs; I, microphone M2. 


box; H, 


The mechanical and electrical 
the “Iron Man” which is such 
public, and is making big 


By H. G. 


rophones, the loud speaker and the headset 
are connected as shown in Fig. 1. Complete 
portable amplifiers are available for this 
type of work; one of the most suitable 
ones being the new Electrad Loftin-White 
Portable Amplifier. 
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Current generated in the bobbins of this fre- 
quency-selector when the tuned reeds 
with the loud-speaker signals, is later amplifiea. 


Giving Commands by Sound 
Fig. 2 is a pictorial layout of the sir. 
selector system, whereby a pre-deteranacd 
series of notes of different pitche: 
timbres are used to actuate the 
man, 


mechani.a 
Examining the layout fzom_ ict 
right, it will be noted that the :micr: phone 
M1 (the one concealed within the robot) is 
connected to a microphone control box (G, 
in Fig. A.) This ccnnects to the input of 
a high-quality amplifier, such as an Elec- 
trad direct-coupled Type A-245 unit, Fig 
4:.\. The output ox this microphone ampli- 
fier, connects to a_ three-section selective 
tuning device ST, which is the portion ot 
the apparatus that picks out or responds to 
the particular actuating notes or tones. 

The output of the “mike” amplifier (MA, 
Fig. 2) is connected directly to the voice 
coil of 2 small dynamic reproducer, mounted 
within a sound-proof wooden box (ST) con- 
taining aine differently tuned vibrator reeds. 
There are nine electromagnets, one in front 
of each vibrator reed; three of them being 
connected in parallel on each of the three 
electrical circuits, as shown in Fig. 3. 

When a note of the required tone and 
pitch is sounded or whistled before the mic- 
rophone M2, the microphone amplifier MA 
magnifies the impulse sufficiently to actuate 
the speaker. The amplified sound coming 
out of the speaker causes the reed which 
is tuned to correspond to this one note to 
vibrate; this, in turn induces a feeble cur- 
rent within the electromagnet placed before 
it. 

By varying the position of the magnet, 
with relation to the vibrating reed, it is 
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Mr. Radio Robot 


details of the construction of 
an object of interest to the 
money for his constructor. 


CISIN, M.E. 


possible to pick off either the fundamental, 
the second harmonic, or the third harmonic, 
as clearly illustrated in Fig. 4. Incidentally, 
the reed will respond also to notes either 
one or two octaves higher than the funda- 
mentla. 
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jj, __———_ PART OF UNIT ST 
| 
L 
Fig. 4 


A “corset steel” may be used in making this 
ortion of the tuned relay. Moving the bobbin 
may raise the pitch (positions 2, 3.) 


The feeble induced current flows into the 
corresponding selector-signal amplifier SA. 
There are three of these amplifiers, one for 
exh of the three circuits. (Electrad Loftin- 
White A-245 amplifiers may be used for 
this purpose; the circuit connections are 
shown in Fig. 4A.) The main function of 
these amplifiers is to give voltage amplifica- 
tion and hence a “space-charge” amplifier 
having a sereen-grid tube and a °12A tube 
would serve the purpose. (See Fig. 4B.) 

The output of each amplifier goes to a 
separate rectifier R. Details of the recti- 
fier circuit, which is very simple, are shown 
in Fig. 5. Rectification is accomplished by 
means of a *12A tube. The rectified cur- 
rent then goes to the “time-delay relay” 
TOR. The plate voltage required on the 
‘12\ tube will depend upon the type and 
characteristics of the time-delay relay. 

If it were possible to obtain a compara- 
tively pure note at the microphone (for 
instance, by the use of a flute), the time- 
delay relay would not be necessary. In the 
case of a whistled note, however, strong 
harmonies and overtones are present, which 
cause the reed to “chatter.” The time-delay 
relay overcomes this trouble, preventing con- 
tinued vibrations. 


Controlling the Relays 

The output of each time-delay relay 
(TDR, Fig. 5A) goes to a corresponding 
heavy-duty cireuit-breaking relay RC. A 
common 6-volt battery actuates three heavy- 
duty relays. See Fig. 6.) 

Each current impulse through a heavy- 
duty relay HDR attracts a pivoted arma- 
ture. As the armature is drawn towards 
the magnet, it operates a ratchet through 


a lever causing a heavy notched 
brass wheel W (No. 1, 2, or 3) to turn 
one notch. A spring pulls the armature 
back until a second impulse again causes 
the brass wheel to be turned another notch. 
If the correct number of whistled signals 
are given, it will turn until the copper 
strips A, B and C make contact with the 
brass studs fastened on its side. Before it 
is possible to actuate the heavy-duty master 
reay HDMR all three wheels must be 
turned the right number of notches (since 
the three circuits are in 

The action is analogous to that of a Yale 
lock, or to the opening of a safe. 
the correct, pre-determined 
sounded, and unless the correct number of 
notes are sounded, “Mr. Radio Robot” will 
fail to respond. Since three distinct fun- 
damentals are available on each of the three 


system; 


series. ) 


Unless 
notes are 
























































third harmonics available by changing the 
placement of the electromagnets, as shown 
in Fig. 4), it that the “Iron 


Man” may be arranged to respond to a cer- 


is apparent 


tain melody, or a song containing the cor- 


rect sequence of pre-determined notes. 


Once the cireuits “AQ “BS and “Cc” 
shown in Fig. 6, have been closed, the 
heavy-duty master relay is actuated. This 
is operated by the 6-volt) battery, shown 
for the sake of clarity as a separate unit; 


in actual practice, the battery used for the 


time-delay relay may also be used for the 


heavy-duty master relay and for various 
other relays requiring six volts, as shown 
in Fig. 1. 

The heavy-duty master relay is used to 


close any desired specifie circuit; such as 
the one causing “Mr. Radio Robot” to rise, 
or to fire a gun, to 
Details of the mechanical-motion 
are shown in Fig. 7. 


mike 


speech, etc. 
circuits 
The robot is equipped 
with two Ford fractional-horsepower start- 
ing motors, and with a number of Knapp 


toy motors (“series” motors are used in 
order to supply the necessarily high starting 
torque). The Ford starting motors are used 
to make the robot stand up and to fire the 
gun; while the toy 
lighter tasks of moving the head and arms. 


Three 


motors perform the 


circuits 
their 


wires are necessary in’ the 
from the motors, in order to reverse 
Merely 


reverse the 


direction when required, changing 


the polarity will not direction 
































































































circuits (not to mention the second and of these motors, and it is therefore neces- 
sary to reverse the current direction in 
UNIT SA 22 .01-MF. "12-A the armature, without changing that in the 
eee motor field. 
. The Robot's Stunts 
A mechanical stop prevents the motor 
FROM TUNED from turning too far. For example, in 
REED MAGNET ” 
IN UNIT ST. order to make the “Iren Man” stand up, 
the motor can turn over only a certain 
perosten. or amount; reversing the motor causes him to 
UPON PLATE 45 T0135V |. - sit down. This motor (along with most of 
bs 20 ‘ Ea le the relays) is mounted in the platform be- 
+t 3 c~ pt yh ag low the robot. In turning, the motor pulls 
- TOR DESIGN two cords, which pass over pulleys in the 
a knees, and which are fastened within the 
= Fig. 4B ; figure at the rear waist line. Tension on 
The selector amplificr; a “space charqe” cir- A ‘ ” 
cuit is shown. The output operates a time- the cords promptly brings the “Iron Man 
delay relay, Fig. 5A. to his feet. Similar ingenious arrangements 
24 KEEP THIS POINT -.__ 45 RFC. 
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Fig. 4A 


Schematic circuit of the direct-coupled unit, recommended by the author for use as a selector 


amplifier. 


The number of amplifiers used is determined by the desircd number of actions; three 
being described by the author and illustrated in 


Fig. 2. 
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of cords, pulleys and levers produce the 
various other mechanical motions. 

The most mystifying effects are produced 
through the use of a light-sensitive cell; 
this is mounted in an unobtrusive position, 
with a light-source constantly directed upon 
it, except when the light is obstructed by 
someone passing in front of “Mr. Radio 
Robot.” (It is Jossible even to use an 
ultra-violet ray, which is invisible and hence 
still more dramatic). As long as light falls 
on the cell, no appreciable current flows 
but, as soon as the light-source is ob- 
structed, there is a sudden increase in cur- 
rent, sufficient to actuate the relay. Of 
course, it may also be connected in such 
a way that the reverse action will take place. 
That is to say, the relay may be actuated 
by an increase of light instead of a de- 
crease—for example, by permitting the light 
source to strike the cell only when it is 
desired to operate the relay. 


Business Possibilities of the Robot 
The commercial possibilities of “Mr. Radio 
Robot” are tremendous. He may be rented 
to stores which are carrying on special 
sales and advertising campaigns; or he may 
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point, were amplified and reproduced 
through the speaker within the robot. At 
stated intervals, the “Iron Man” answered 
questions; and, between times, the latest 
song hits were reproduced by means of the 
electric phonograph. Although the original 
contract was for only one week, the robot 
was so successful in stimulating business, 
that he was held over for three entire weeks. 
Since the idea was first conceived, “Mr. 
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Fig. 5A 


This relay gives a delay of about a minute; 

















" mr ie , “rhe its winding is connected in series with the 
ve used at entertainments, fairs, bazaars plate circuit of a rectifier (Fig. 5). 
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Fig. 


1 


The first section of the apparatus; care must be used in placing M1, to avoid howling, since there 


is a@ reproducer in the figure. The operating 


potentials demand high-rating 


filter condensers. 


R11 may be variable, to adjust the sound level in the headphones. 


and for a great variety of purposes. In 
New York, the “Iron Man” was recently 
leased to a large furniture store on East 
57th Street. The portable amplifier was set 
up at the rear of the store; and announce- 
ments, made from the microphone at that 


Radio Robot” has been in continuous use, 
and now has more advance engagements 
than a popular vaudeville star! 

The entire device needs practically no 
servicing, once it is set up, and consumes 
very little current while in operation. It 


.can be operated by a store manager or sales 
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UNIT zz. | 
Fig. 5 
One of the units rectifying the output of a 
selector unit (Fig. 3). 


person and does not require a skilled at- 
tendant. Those who contemplate the con- 
struction of a robot can make the device 
comparatively simple at first, and after- 
wards make it more intricate from time to 
time. For instance, it may be desirable to 
start out with the portable-amplifier outfit 
for answering questions, making announce- 
ments and playing records. Later on, the 
relays and mechanical action may be added. 

This flexibility is a great advantage and 
is a point which should not be overlooked 
by the radio man who may be deterred 
from starting the construction of a robot, 
because of imagined complexities. 


LIST OF PARTS 
(Units M, MC and MA, Fig. 1) 


One three-pole, double-throw switch, Sw1; 

One single-pole, single-throw switch, (Sw2, 
operated by R1); 

One single-pole, single-throw snap _ switch, 
Sw3; 

Three dry cells (1.5 volts); 

One Ferranti “I'ype AF5M” 
transformer, T1; 

One Ferranti “Type AF5C” push-pull input 
transformer, T2; 

One Ferranti “Type OPIC” (for direct 
coupling to 8000-ohm line speaker) or 
“OP25C” (for dynamic speaker) _ push- 
pull output transformer, T3; 

One Electrad 200-ohm potentiometer (and 
switch Sw2), R1; 

One Electrad 0.5-meg. “Royalty” potentio- 
meter, R2; 

Two Durham 50,000-ohm 
lized” resistors, R3, R8; 

Two Electrad 2,000-ohm “flexible” grid re- 
sistors, R4, R9; 

(Continued on page 46) 
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A layout of the units shown in detail in the detail sketches, as noted at the top. 


the base bencath the robot, 


Fig. 2 


Most of these units (except those of No. 1) may be concealed in 
The binding posts 4 and 5 in the unit of Fig. 7 (at the right of this diagram) are for additional controls and motors. 
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How to Improve the Quality of Radio 
and Personal Recording 





Instructions for operating the microphone, amplifier and cutter, 


HE radio amateur of the olden days 

had no criterion by which to meas- 

ure the results he obtained. His 

home-made radio receiving set (or 
“wireless receiver” as it was called in those 
days) was capable of receiving code signals 
very clearly; and, when broadcasting came, 
the music and speech were clear and _ in- 
telligible. The amateur did not worry about 
fidelity. His magnetic horn or cone was not 
nearly as efficient as the present-day dy- 
namic reproducer; but he was satisfied with 
it because he had heard nothing better. 

With the home recordist the story is re- 
versed. For years he has been listening to 
commercial phonograph recordings of such 
quality that they are hard to distinguish 
from the living artist. When, therefore, 
he starts to record he has a criterion by 
which to judge his results; and for this 
reason his first few results will appear to 
he unsatisfactory. Yet he is not up against 
the difficult problems with which the radio 
ham has had to contend. All recording 
systems are fundamentally the same. Sound 
is put into a microphone where it is con- 
verted into small electrical currents; these 
are then amplified and transmitted to a cut- 
ting head. It is very important that every 
component operate at maximum efficiency 
to insure good records. 

The different integral units will be dis- 
cussed later, in detail, and the precautions 
to be observed in the operation of each 
will be pointed out; while the most com- 
mon complaints of home recordists are the 
following: 

(1) Volume of reproduced record low; 

(2) Inability of reproducing needle to 

track; 

(3) Needle jumps record when recording; 

(4) Sound distorted; 

(5) Sound comes in loud, then dies down; 

(6) “Echo” in the reproduced recording; 

(7) Record off pitch. 

Complaints 1, 4, and 5 are common to 
the pregrooved record and the blank uncut 
dise. 


~~ 


The volume of the reproduced record may 
be low from any one of several reasons: 
incorrect microphone technique; lack of gain 
in the audio amplifier system; either in- 
sufficient, or too great, weight on the cut- 
ting head. 

Distortion of sound may be due to too 
much amplification; improper impedance 
matching between the microphone and the 
amplifier, or between the amplifier and the 
cutting head; or to shouting into the mi- 
crophone. 

If the sound comes in loud, and then dies 
down, it is practically certain that the mi- 
crophone is “packing.” 

The remedies for these troubles will be 
considered under their proper headings. 





and for the choice of records 


By GEORGE J. SALIBA, S.B. 


Microphone Technique 

Too many records are spoiled by incor- 
rect use of the microphone. Fig. 1 is the 
schematic diagram of a single-button mi- 
crophone circuit, and Fig. 2 that of a two- 
button microphone hook up. In Fig. 1 the 
milliammeter is placed in series with one 
leg, and the microphone current is varied 
by means of the potentiometer “P”; the 
values of this current is determined by the 
type of microphone used, and this infor- 
mation is usually supplied with the instru- 
ment. (Interesting data on microphone am- 
plifiers appeared in the article, “A Public- 
Address Amplifier Unit, in the October, 
1930, issue of Rapio-Crarr.—Tech. Ed.) 

If a two-button microphone is used, jacks 
in each button leg, as shown in Fig. 2, will 


or 




















Some people connect the me- 
ter permanently in the center leg, to read 
the sum of the two currents, but this is a 
risky procedure. If the microphone is rated 
at 20 mils per button, the middle leg will 
carry 40 mils. With the meter in the center 
leg reading 40 mils, one button may be 
packed and while the 
other carries only 10 mils. The result will 
be that the button carrying the 30 mils will 


be necessary. 


carrying 30 mils, 


pit and burn out. For the same reason it 
is inadvisable that the meter should be 
placed permanently in either leg. The ideal 
way of keeping close watch on the current 
is to have a meter in each leg, but this 
means added cost. 

If the speaker, or singer, stands too close 


to the microphone the reproduced recor« 











A sound installation demonstrated at police headquarters, New York City, for the famous “line-up.” 
Conversations between the inspector (right) and the “suspect” posed before the lights, would be 


recorded. Mr. 
apparatus, 


Saliba (left) and E. M. Shiepe (center) are operating a portable recording 
(International News Photo) 
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will be loud and possibly distorted; even 
if there is no distortion, the quality will be 
poor. The effect will be “tubby” and stifled, 
as when talking into a partly filled barrel. 
On the other hand, if the distance from the 
microphone is too great, the volume of the 
record will be low. It is best to stand 
about 10 inches from the microphone, and 
the voice should be directed into it. If it 
is necessary to stand closer to the micro- 
phone, the person should face the instru- 
ment and direct his voice past it. At no 
time during the recording should the cur- 
rent be changed by the operator; otherwise 
a crackling noise will be registered. 

If the current should suddenly rise, it 
is an indication that the microphone is 
packed; this usually happens on particularly 
loud notes. The pressure causes consequent 
lowering of the resistance. The microphone 
should then be tapped lightly, to spread the 
granules. 

When starting to record, the full micro- 
phone voltage should never be applied sud- 
denly; it should be brought up gradually 
until the milliammeter reads the normal 
current. <A little time may elapse, while the 
microphone is warming up, before the but- 
ton current readings stabilize. 

It will be found that the use of a two- 
button microphone will result in much bet- 
ter recordings than a_ single-button type. 
At best, the single button will not pass fre- 
quencies higher than 2500 cycles; while the 
two button will easily pass 5000-6000 cy- 
cles. If the recording system is to be used 
for voice only, then a single-button micro- 
phone will be sufficient. 


The Amplifier and the Motor 


In the radio sets of today, where the gain 
in the R.F. stages, due to the use of screen- 
grid tubes, is so high, only two stages of 
A.F. are generally used; and sometimes, a 
“power” detector is followed by only a sin- 
gle output (power) stage. The use of such 
an audio system is unsatisfactory for re- 
cording, unless one is willing to stand very 
close to the microphone and shout into it. 
If the radio set has one preliminary audio 
stage feeding the power stage the results 
will be fair; but still the person at the mi- 
crophone will have to stand close. For con- 
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Above, connections for the adjustment of a 
single-button microphone; below, those for a 
double-button hookup. The current in each 
“leg” of the latter should be checked separately, 
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bill, is “Recordist.”) 





Here are rules, read them carefully. 


and No. 3. 


munication, or they may be mislaid. 


New York, N. Y. 


from this contest. 


September, 1931 issue. 





Thirty Dollars for 3 Words 


VERY so often, in the development of an art like radio, new descriptive words 

are urgently required; and, as a rule, the trade itself seeks to supply them. 

In putting it up to the readers of Rapio-Crarr to coin three new terms which 
are urgently required, we are in hopes that our readers will find exactly the right 
titles to fill the blanks: 


(1) The Professional operator of recording equipment should be called a 


? (A word hitherto used, but which fails to quite fill the 


(2) The Non-Professional owner of a recording radio receiver is a 
? (“Home-Recorder” is not sufficiently definite.) 
(3) The person whose voice is actually being recorded is a ? 


(While “Recordee” or “Speaker-In” might be used; neither seems satisfactory.) 


The terms quoted above do not seem fully suitable; so you will not send them 
in. However, we are sure that, among our thousands of readers, there is someone 
to find exactly the right word to cover each of these ideas. 


Each word should be euphonious (that is, sound well) and be short rather than long. It 
must, of course, express the specific idea as correctly and distinctly as possible, 

Write your entries for each word on a separate slip of paper; do not mix No. 1, No. 2, 
Each should be of a size to go in an envelope without folding; or you may use 
postal cards, also separate for each entry. Do 


The contest closes June 30, 1931; entries postmarked after that date will not be accepted. 
All letters or cards must be addressed to New Word Editor, Ravto-Crart, 96-98 Park Place, 
We cannot enter into correspondence about entries. 


All employees of the Techni-Craft Publishing Corporation, and their families, are excluded 


The three contests are separate; the prize for each winning word will be awarded without 
reference to whether or not the winner submitted entries for the other two. 
persons submit, for the same one of the three definitions, the identical word which is selected as 
the most suitable, each will be awarded the full amount of the prize offer for one contest—-$10.00. 


Checks will be’ mailed on publication to the three prize winners, to be announced in our 





not enclose these entries with any other com- 


If two or more 








sistently good records, one must depend on 
a three-stage amplifier, preferably of the 
transformer-coupled type. Fig. 3 shows a 
single-stage amplifier which was used ahead 
of the two-stage audio amplifier of an 
Atwater Kent “Model 55” receiver. 

A motor of at least 20-watt rating should 
be used, especially if records are to be made» 
on uncut blanks. A motor of this rating 
is powerful enough to make an 8-inch record 
but, if a larger record is desired, a 25 to 
30 watt machine should be used. These mo- 
tors are now obtainable from the manu- 
facturers. 

When recording it is very essential that 
a stroboscope (See page 636, April, 1930 
issue of Rapio-Crarr) be used; and the 
speed of the motor should so be adjusted 
that the table is running at 78 R. P. M. 
with the cutting head in position on the 
record, and cutting. When the lines on the 
stroboscope appear stationary, it is an in- 
dication that the table is running at the 
proper speed. 

If the records are made with the motor 
running at less than 78 R. P. M., the play- 
back will be off the pitch until the turn- 
table is adjusted to the same speed at which 
the record was made. 

Do not entertain the idea that the motor 
is O.K. if it is strong enough to pull the 
record. It might, and will, reach normal 


speed when the record is about half fin- 
ished; but, on playback, the first part of 
the record will be off pitch, while the last 
While six- or seven- 


part will be O. K. 


inch records are used, the average commer- 
cial phonograph motors will be found satis- 
factory. 


The Cutting Head 

The ordinary phonograph pick-up has 
been found fairly satisfactory for home re- 
cording but, nevertheless, it has its limi- 
tations. In commercial recording, the cut- 
ting head is given a response-characteristic, 
as shown by curve A in Fig. 4. (The only 
function of the true recording head is to 
receive power from the amplifier and, in 
turn drive a mechanical recording stylus.) 
This recording head operates in a_ linear 
fashion over nearly the entire range of am- 
plitudes involved in speech and music; al- 
though, as indicated in Fig. 4, the response 
falls off below about 250 cycles. It is 
necessary to have this falling characteristic 
(volume reduction) to prevent double track- 
ing when recording the lowest notes. 

In order to compensate in the reproduc- 
tion for this “falling” characteristic, prac- 
tically all pick-ups are designed with the 
“rising” characteristic shown by curve B 
(Fig. 4.) 

Let us consider the use of a regular pho- 
nograph pickup, hooked up backward for 
recording, instead of a commercial record- 
ing head, compensated for the mechanical 
limitations of the disc, as stated 
Then, the low-frequency response would he, 
approximately, as shown dotted at C; and, 
with the same pickup connected as a re- 
producer, this high volume level recorded 
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at the lower registers would result in ac- 
centuated bass reproduction, as indicated at 
D (providing, the record does not double- 
track). 

It is thus evident that the phonograph 
pickup is not the ideal instrument for home 
recording. The tendency to cut over from 
groove to groove at the lower frequencies 
is very great and, when using a phonograph 
pickup, for recording, volume must be sac- 
rificed in order to prevent this cutting over. 
However, “cutting heads” are now available 
en the market at a slightly higher cost than 
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\chematic circuit of a single-stage pre-ampli- 
cr. The °27’s plate connects to the plate ter- 


minal on the detector-tube socket. Unless a 
power detector” is used, the “B” voltage 
must be increased to 90 v. or more. 


pickups; these cutters are really like the 
vgular phonograph pickup, but properly 
lumped. to simulate curve A. 

The problem of properly matching the 
impedance of the recorder, to the output of 
the amplifier, is very important in the mak- 
ing of good records. 

Most phonograph pickups are of the high- 
impedance type and can work directly off 
the plate of the power tube. If the pickup 
is of the 200- or 500-ohm type, however, 
in impedance-matching transformer is neces- 
sary. Some manufacturers have tried mar- 
keting a low-impedance (12--15 ohms) _re- 
cording head, made to work from the voice 
coil of the dynamic speaker; but the impe- 
dances of the voice coils, in different radio 
sets, vary from 2-18 ohms and, consequently, 
the high-impedance cutter was resorted to. 

The Pre-Grooved Record 

Before the troubles of pre-grooved rec- 
ords are diagnosed, the theory of this type 
‘¢ record will be discussed briefly. 

This type of record has 78 or 80 lines to 
the inch, as against the eventual 92 or 96 
per inch to be scribed in the dise which 
is furnished blank and ungrooved. The 
groove is very narrow and merely serves 
tue purpose of guiding the cutting head 
across the face of the record. When the 
nvedle is placed in the groove and pressure 
is applied, the groove is spread to almost 
twice its original width. (See Fig. 5.) 

As Fig. 6 shows in more detail, when the 
needle is vibrated a new, wider groove is 
made to correspond in its fluctuations to 
the tonal modulations impressed on the in- 
put of the amplifier. When the connections 
are changed over for reproduction, the play- 
back needle follows this wider groove, and 
the vibrations are again converted, first into 
electricity and then into sound. It is quite 
evident that, if there is not ample space 
between grooves, a heavy bass note will 
cause the needle to “double track,” or cut 
over into the next groove, and spoil the 
record. 
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When the cutting needle refuses to stay 
in the groove during recording, the fault 
can be traced to one of two sources: either 
the volume is too great or the weight is 
not enough. Add a little more weight to 
the head, until the fault is corrected, and 
then record. If the reproduced record is 
distorted, the trouble is due to too much 
amplification. One or two experiments will 
usually locate the trouble. 

When using pre-grooved discs with more 
than 80 lines to the inch (fortunately, few 
are available) the volume must be watched 
very carefully; otherwise, echo will be 
heard in the finished product. Before these 
records are used, they should be carefully 
wiped clean to remove all foreign particles 
and, if it is found that some of these rec- 
ords have “surface noise,’ the application 
of a few drops of ordinary lubricating oil 
will usually reduce the “surface.” 


Recording and Playback Precautions 

Not every kind of aluminum is good for 
recording; the grade that is used is of a 
certain hardness and the discs are first 
polished to a mirror-like finish. Then a 
wax film is spread over the surface and 
rubbed right into the disc, thus filling up 
all the pores. It is important that only 
this specially-treated aluminum be 
otherwise the results obtained will be un- 
satisfactory. (The Remsen disc is an ex- 
ample of this type, in which the groove is 
No mate- 


used; 


made by compressing the metal. 


























rial is removed, thus preventing surface 
noise.) 
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In the above graph, lines A and B represent 
respectively the voltage charactcristics of com- 
mercial recording heads and playback pickups. 
At C is indicated the use of a pickup for re- 
cording; and, at D, the resulting distortion 
when using the same pickup for playback. 


Sometimes, when recording only on one 
side, it is found that the dise has warped 
slightly, and difficulty will be experienced 
in making the needle track. This can be 
avoided by either recording the other side 
or cutting a blank groove therein. 

The inability to track may also be due 
to several other reasons; if the tone-arm 
is tilted a bit, or the turntable is wobbly, 
this will prevent the needle from following 
the groove. If the recording has been made 
at a high volume level, some of the grooves 
will cut into each other; and this also will 
prevent the needle from tracking. 

Only two types of needle should be used 
to play back aluminum records—namely, 
fibre and thorn. The use of any type of 
steel needle, aside from introducing con- 
siderable surface noise, will ruin the record. 

Do not be too ready to condemn aluminum 
records until you have made sure that the 
needle with which you are playing back is 
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The thorn and 
more 


sharpened to a fine point. 
fibre needles 
than once or twice before resharpening with 
a piece of emery board—that is, a finger 
nail board! 

The angle which the reproducer makes 
with the record has a great deal to do with 


should never be used 


the lifewof the needle point, and an over- 
heavy reproducer will very rapidly 
out needles. Therefore, it is very important 
that the needle be examined thoroughly be 


wear 


fore each playback. 

Home recording is a new art—an addi- 
tion to radio which is here to stay; but to 
obtain must 
and willing to do just the least bit of ex 
perimenting. Do not be too ready 
up. Commercial records are the result of a 
complicated and expensive process, and have 
been in the course of development for many 
years. 


good results, one be patient 


to give 


To say that the home recordist can make 
as good records as the commercial product 
would be going a bit too far; but it is a 
fact that home recordings can be made, and 
have been made, that compare very favor- 
ably with commercial records. The enjoy- 
ment and pleasure to be derived from real 
good home records justifies the care and 
patience expended in the effort. 

What found out 


have you concerning 


recording; or what do you want to know 
about this interesting and lucrative field? 


Address your letters, enclosing a 
return envelope, to the 
Sound Recording 


stamped 
attention of the 
Department of Rapio- 


Crarr. 


ANOTHER SCOTCH STORY 
I‘ Great Britain, as almost 
else, a owner of a radio set 
license fee for the privilege. And, so 
Amateur Wireless (London) tells us, “home- 
recording apparatus is having great sales in 
Aberdeen. By playing each programme 
twice instead of once through the loud 
speaker the inhabitants of the Granite City 
feel that they are getting real money’s worth 
for their license fee.” 
Aberdeen, be it known, is where the Scots 
are reputed (by 


everywhere 
must pay a 


their countrymen) to be 








canniest. 
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Above is indicated the manner im which the 

“pre-qgroove’” is spread in the path of thé 

needle; at the same time, the wall of the groove 
may be sound-impressed, as shown below, 
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Installing Radio in a 


Big Hotel 
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(Part IT) 


By ELI M. LURIE, B.E.E. 


N the last issue of Ranio-Crarr a de- 
scription of the radio and public ad- 
dress installation in the Hotel New 
Yorker, of which. the writer is. chief 
radio engineer, was followed by a discussion 
of the principles of designing similar equip- 
ment. The subject is resumed at the point 
where the problem of distortion enters. 

It should be remembered that the re- 
quired 40 watts of power per channel (of 
which there are four) must be 40 watts of 
undistorted audio output; which means that 
not more than 5% of the second harmonic 
component shall be introduced when operat- 
ing at peak level. 

If a single-tube stage of straight A.F. 
were then the tube would have to 
operate on the straight portion of its plate- 
current, grid-voltage characteristic curve 
(Fig. 3) in order to produce distortionless 
amplification. This condition is effected by 
so adjusting the plate and grid voltages 
that, when there is no externally-impressed 
voltage in the grid circuit, the operating 
point of the tube falls on the center of 
the straight portion of the curve, at A. If 
a symmetrical wave is now impressed on 
the grid, there will be symmetrical varia- 
tions in the plate circuit; they will continue 


used, 





THIS RADIO SYSTEM 


has been installed for your diversion and 
entertainment 
Operating Hours—12 noon to 12 midnight 


Turn switch to the right 
to select your program: to shut off redio: 


No. | is WEAF (NBC Choin) 

No.2 is WJZ (NBC Chain) 

No. 3 is WABC (Columbia Chain} 

No. 4 brings you the me 
program from another se 
lected station 


Turn switch t left 


ment’s best 


Please shut off when leaving room. 


This speaker was made especially for this system and™ 
cen not be used in connection with any other re 
Ceiving equipment. If it fails to work properly please 
report it to the Floor Clerk 


SETWNG UP Exte 
Walter Camp's femous Daily Dozen 
exercises are given over this radio 
daily, except Sunday, at 7:30,8.00 
and 8:30 o.m 

RADIO CHURCH SERVICES 

This radio is turned on at 10 a.m 
on Sunday for the religious services 
regularly broadcast hom 10 to 12 
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so, as long as the tube continues to operate 
on the straight portion of the curve. 

However, as soon as the variations ex- 
tend into the curved portions of the char- 
acteristic, at C and D, then the wave is 
slightly flattened on its peak points, and a 
small resulting third harmonic introduced 
into the output. This distortion, however, 
is comparatively small while the tube is 
operated with the center point of the curve 
as an axis, and is usually neglected. 

As soon as either the grid bias or the 
plate voltage varies so that the tube oper- 
ates from any other position (such as X, 
Fig. 3), then variations in the plate circuit 
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All tube characteristics are curved; the dearce 
of curvature at the operating point determines 
the degree of fidelity, in an audio circuit. 


will not be symmetrical with those in the 
grid circuit, and this will produce a double 
frequency or second harmonic in the output 
circuit. The greater the discrepancy be- 
tween the positions of the center point of 
the characteristic and the actual working 
position of the tube, the greater will be the 
second harmonic. This finally results in 
strong overtones which completely alter the 
original modulation. 

In the push-pull amplifier, this condition 
is to a large extent eliminated; for, in this 
type of amplifier, it is possible to operate 
the tubes at other positions on the plate- 
current, grid-voltage characteristic than the 
center point without introducing second- 
harmonic distortion. The that, 
when a fundamental frequency is impressed, 
the two tubes of a push-pull amplifier oper- 
ate 180° out of phase with one another. If 
this is the case, then a double frequency 
er second harmonic of the impressed fun- 
damental must be 360° out of phase or, 
actually, ig phase. If, now, the output wind- 
ings are connected so that they buck one 
another, the fundamental frequency com- 
ponents will add and be passed on; while 
the second harmonic or double frequency 
term is cancelled and disappears. (The first 
of a series by Edgar Messing, entitled, “The 
Hows and Whys of the Push-Pull Circuit,” 
appeared in the December, 1930 issue of 
Rapro-Crarr.—Tech. Ed.) 


reason is 
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It should be remembered, however, that 
the cancellation of the double frequency or 
second harmonic is due to the fact that this 
distortion is generated in the push-pull am- 
plifier itself, and is not passed into its grid 
circuit by the preceding amplifier. The push- 
pull amplifier does not distort or cancel out 
any of the applied input, but only that 
which is actually produced in the unit itself. 

With the above factors in mind, we can 
proceed with the design of the amplifier 
to supply our load. 


The Channel Amplifiers 

Since our total load is to be 40 watts 
per channel, and we have decided to split 
this load into two 20-watt amplifiers, our 
separate amplifiers should be designed for 
this figure. The undistorted output of the 
*50 tube is rated at 4.65 watts when recom- 
mended maximum plate potential of 450 
volts and a negative “C” bias of 84 volts is 
applied to the tube. This rating is increased 
by about 25% when the tube is used in a 
push-pull arrangement. Since each of our 
amplifiers is to be rated at 20 watts, it is 
evident that it will be necessary to use 
more than a single pair of °50’s in push- 
pull; since their output is 11.6 watts, or 
a little more than half of the 
value required. Therefore, if we put two 
*50’s in parallel, on each side of our push- 
pull arrangement, our total output will be 
23.25 watts. (The formula is: Ptota,; = 
(Pu & N) + .25 (Pa & N), where Pu is 
the undistorted output of one tube, and N 
the number of tubes.) 

As our output is to he only 20 watts, 
the extra excellent as a_ safety 
factor. Thus a push-pull amplifier using 
the above arrangement should be satisfac- 
tory. 

A question might arise as to why 750s 
should be used, when larger tubes such as 
the 211E (a 50-watt tube) would operate 
perfectly and carry the load with fewer 
tubes. The answer is obvious when one 
realizes that, not only is the cost approxi- 
mately three times as great for this type 
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of tube, but also the 211E must be oper- 
ated with nearly 1,000 volts on the plate in 
order to produce its rated output. To ob- 
tain 1,000 volts the rectifiers must also be 
of the high-voltage type; whereas, if °50’s 
are used, only 534 volts is necessary, 450 
for the plate voltage and 84 for the “C” 
bias. The °81 tube is ideal for this purpose 
and is very efficient. 

The tubes used in the Hotel New Yorker 
have been in constant operation for over 
a year, operating a minimum of 12 hours 
per day (a total of almost 5,000 hours) 
and, at the present date, only three UX- 
250’s have been put out of service. This 
speaks very well for this type of tube; but 
the UX-281’s have given even better serv- 
ice, for the original tubes that were in- 
stalled with the equipment are still in ac- 


minimum rating of 200 watts; and, if 
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The power transformer should have a of the peak value. The rectifier tube does 
not discriminate as the voltmeter does, but 
possible, a separate filament-heating trans- 


former should be used. 


rectifies the actual applied or peak voltage. 
Therefore, if a transformer gives an output 
The “C” bias for the amplifiers is ob- voltage reading of 600 volts, the actual 
tained from a_ resistor which is incorpor- 
ated in the power supply. The actual plate 
current is about 150 milliamperes; which 
means that (by Ohm’s Law) the resistor 
should have a value of 560 ohms in order 


600 
peak voltage is 848 volts. The 


707 


transformer feeding an arrangement similar 
to produce a voltage drop of 84 volts for to the New Yorker's load should have an 
the grid bias. output effective voltage of about 600 volts 
on each side of the center tap. As figured 

Peak Voltage Readings above, the applied peak voltage is 848 volts 

per plate, but the transformer under load 
Many radio men have encountered the conditions will usually have a voltage drop. 
peculiar phenomenon of measuring the sec- Also, the rectifier tubes and filter will add 
ondary voltage of a high-voltage plate to this loss, so that the voltage on the 


transformer and then, after rectifying this plates of the amplifier tubes will be just 
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tive service. On the contrary, the 211E 
tubes used in the public-address system 
have not given even a comparable service 
record, with reference to the °50’s. To date 
our service from 211E tubes runs to about 
400 hours. 

Therefore, ‘two °50 tubes in parallel on 
each side of our push-pull arrangement, 
with 540 volts supplied by °81 type recti- 
fiers, should be ideal. Another problem that 
might cause questioning is with regard to 
the necessary number of ’8I’s to be used. 
It is excellent policy to always use one 
*81 for each °50 used. On this basis, it is 
fairly easy to design a full-wave rectifier 
using two 81's in parallel on each side of 
the wave, giving us a total of four tubes; 
and this arrangement will carry without any 
trouble our load of about 150 milliamperes. 

Automatic Plate Relays 

In the rectifier circuit, it is important 
to incorporate a method of turning on the 
filaments of both the amplifier and the 
rectifier tubes before the plate voltage is 
applied. In the Hotel New Yorker's re- 
mote-controlled public-address system, this 
is taken care of by automatic plate relays 
which operate only after the filaments have 
been turned of for a period of about a 
minute. In the main or room-radio system, 
however, the interval is obtained by using 
special switches which, when placed in 
operation, must first he turned to position 
No. 1. In this position, A.C. line voltage 
is supplied only to the filament trans- 
formers; and then, when the switch is 
turned, to the second position, current is 
supplied to the plate transformers. In this 
manner, the tubes are given a chance to 
heat up before the plate voltage is actually 
applied. These switches are readily avail- 
able. 


voltage, finding the rectified voltage read- about right. The values of the filter system 

ing is either equal to or greater than the are shown in Fig. 6. 

voltage measured right at the transformer. 
The answer is that the reading obtained 

from the secondary winding with an A.C. 

voltmeter is not the peak value of the wave, A.. will produce enough energy to supply 

but the effective value; which is only 70.7% the load. In the Hotel New Yorker, four 


Ahead of the push-pull amplifier, a good 
three-stage screen-grid R.F. amplifier and 
detector, working into a single stage of 

















Fig. D 
Rear view of the main radio control panel of the Hotel New Yorker: its front was shown as 
Fig. C in the June issue. The “booster” stages are the lowest rout of units: the + nume-level 


indicator is at the top of the fourth panel from the left {il wiring is cabled 
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Stromberg-Carlson “Model 641” receivers are 
used. ‘These receivers have been modified 
by removing their A.F. amplifiers; each de- 
tector feeds an external single stage of 
227 A.F. which, in turn, feeds the two 20- 
watt push-pull amplifiers on that channel. 
(Fig. 5).) 
Receiver Design 

The schematic circuit of the “Model 641” 
is shown in Fig. 4. It should be observed 
that the output transformer is designed for 
a 500-ohm load. The reason for this value 
is that the remote-controlled public-address 
system is located on the fourth floor of the 
hotel, whereas, the main radio equipment is 
on the forty-first. Therefore, the transmis- 
sion lines used for interconnecting the two 
systems cannot be operated at a high trans- 
mission-line impedance, because of the losses 
on the line which would be incurred when 
operating in this manner. Also, the output 
and input transformers of Western Electric 
equipment are usually designed for either 
250-ohm or 500-ohm lines. 

It is interesting to note that overloading 
of the detector, while possible, is extremely 
improbable. This most important device is 
operated as a “linear power” detector. That 
is when the input voltage increases, the 
plate current rises; which, in turn, increases 
the “C” bias by producing a greater volt- 
age drop across the biasing resistor (a 
15,000 ohm unit). (The grid leak and con- 
denser in the detector’s grid circuit are used, 
not for rectification, but to insulate’ the 
grid from the radio-frequency transformer 
when the phonograph pick-up is in use.) 

The plate potential on the detector is 250 
volts; and the plate current is about two 
milliamperes, which results in about 30 volts 
being applied to the grid as “C” bias. The 
detector is capable, therefore, of working 
at high radio-frequency voltages; and, by 
using the above system of automatic grid 
bias, the tube operates on a linear-variation 
basis, supplying audio output from = radio 
input linearly, instead of “square-law” 
values, which the grid-rectification type of 
f 
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Fig. 5 
Below, the connections of the push-pull am- 
flitiers, using four ’50s each; Nos. 1 and 2 
are alike. Above, the method of feeding both 
amplifiers through a '27 “booster” stage (not 
detailed here). 
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detector produces. Thus second-harmonic 
distortion, which is almost always inherent 
in the grid-rectification type detector, is 
quite absent from this unit. The reproduc- 
tion from broadcast stations which have 
100% modulation is noticeably improved in 
quality when using the linear-power detector. 

The receiver was originally designed to 
use only a single (power) stage of A.F. 
However, because of the high gain needed 
in an installation the size of the New 
Yorker’s, it is evident that the tube for 
this position should be of the “voltage-gain” 
type; especially so, when the final stage is 
a power stage. 


A “Booster” Stage 
To eliminate any possible chance of motor- 
boating or feedback, the detector unit util- 
izes a separate power supply; so_ that, 
though the filament of the °27 in the first 
stage of A.F. receives voltage from the de- 
tector unit, the detector’s plate voltage is 
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fourteen “risers.” Each riser is a lead-cov- 
ered cable containing 26 pairs of No. 16 
rubber covered wire. (See Fig. 2, in the 
preceding installment.) The hotel is divide: 
into two sections, the north and south sides. 
Seven of the fourteen risers feed the north 
side and the other seven feed the south 
side. It is so arranged that any single pai: 
feeds only thirty-two rooms. <As_ each 
speaker takes 50 milliwatts, any single line, 
when loaded to capacity, carries only 50 
< 32 = 1600 milliwatts, or 1.6 watts. 

It is also arranged so that groups of 
eight rooms on the same floor that are in 
numerical order are all wired numerically. 
(See Fig. 1.) Then, from each of the eight 
rooms, lines are dropped to the same num- 
bered room on the four floors below. Thus, 
if the feeder feeds rooms 1710 to I7I8, 
then lines are dropped from each of: the 
eight rooms directly down four floors; so 
that 1710 supplies 1610, 1510 and 1410; 
1711 feeds 1611, 1511 and 1411, ete. 
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supplied from the main rectifiers. The plate 
supply is dropped from the maximum of 
540 volts, to 130 volts by means of a 
66,000-ohm resistor. The resistor also acts 
as a filter to prevent possible interaction 
hetween the two amplifiers, due to the fact 
that both use the same plate supply. 

The plate current of the °27 in the first 
stage of A.F. is about 6.2 milliamperes 
which, when used in conjunction with the 
1500-ohm biasing resistor, results in 9.3 
volts grid bias. Both the input and the out- 
put lines of all amplifiers are brought out 
to the main distribution panel, where they 
are connected to jacks. Thus it is possible 
to connect any amplifier or group of am- 
plifiers, as the operator desires. An am- 
plifier may be taken from any channel and 
transferred to any other channel by merely 
plugging “patching” or  cross-connecting 
cords into the proper jacks. When all cords 
are removed from the panel, the line-up of 
amplifiers is numerical; that is, detector 
unit No. 1 feeds the primary amplifier No. 
1 which, in turn, feeds the main amplifier 
rack No. 1, ete. 

Distribution of Load 

Very little service work is necessary on 
this installation; since all the wiring is run 
down through the house in lead sheath, and 
branches, to various floors, from the lead 
sheath cables are run in iron conduit. There 
are no exposed wires anywhere in the entire 
installation. 

The distribution of the load throughout 
the building is accomplished by means of 


Shooting Trouble 

By this method, a defective switch or 
ground can be located by merely examining 
the radio equipment in the upper eight 
rooms. Trouble in any section of 32 rooms 
is very easily determined by means of either 
an ohmmeter or a “wire chief's” outfit. Once 
trouble has developed on any line, that line 
is cut out of the circuit by pushing a plug 
into a jack on the test board in the radio 
room. The line is then tested, and it is not 
put back into service until the trouble has 
been cleared. Cross-talk, the greatest 
“Jonah” of most large installations, is neg- 
ligible in the New Yorker. 

Radio Service Men should feel that there 
is a promising field in this type of work; 
since all of the men employed in the radio 
division of the New Yorker are Service 
Men and were all at one time actively en- 
gaged in radio service work. 

There are many details in this installa- 
tion that are out of the ordinary in that 
they are rarely heard of; yet almost every- 
one in the radio field would like to learn 
about them. For this reason, subsequent 
issues of Rapro-Crarr will deal more fully 
with the apparatus about which complete 
details have not yet been furnished. At the 
same time, the writer extends an invitation 
to anyone interested in obtaining other data 


on this subject to write to him, in care of 


Rapto-Crarr (enclosing a stamped return 
envelope). 
photographs of other hotel radio installa- 
tions. 
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This circuit, which works from any six-volt battery supply, uses the new, rugged “cathode-heater” tubes for screen-grid amplification, a sensitive 


detector, and an output pentode. 


The tone filter R13-C19 is adapted especially for the charactcristics of the 


final tube and its average output load, 


Building a Set for the Motor Car 


HE introduction of several new and 

improved tubes, designed especially 

for use in automobile radio receivers 

(as announced in the preceding is- 
sues of Rapio-Crarr) is certain to give 
great impetus to this class of radio con- 
struction. As a matter of fact, it is no 
secret that practically all the tubes pre- 
viously used have failed to function satis- 
factorily when applied to automotive work. 
The type ’22 screen-grid tube is too fragile; 
this objection also applies to the 2-volt tubes. 
The *O1A tubes lack the required sensitivity 
and gain. Other tubes used were unsuitable, 
because of their inability to function prop- 
erly over the range of heater voltages en- 
countered during the charge and discharge 
cycles of the automobile storage battery. 
In most automobile sets, microphonic dis- 
turhances and crackling sounds were the 
rule, rather than the exception. 

All these troubles were due to the attempt 
to employ tubes which were primarily de- 
signed for other purposes, instead of being 
specifically made to operate under the ex- 
ceptionally difficult conditions met with in 
automotive work. As a result, the initial 
keen interest in automobile radio sets waned, 
and failed to bring about the universal 
application of these receivers, so freely pre- 
dicted several years ago. 

Now, however, with the advent 
special automobile tubes, intense 
again being manifested in the subject of 
automobile radio sets. The mere announce- 
ment of the tubes has resulted in a flood 
of requests for a suitable circuit in which 
to use them. In answer to this demand, 
such a circuit has been designed and is 
presented in this article. 


of the 
interest is 


Efficient Circuit Features 
The five-tube receiver described takes ad- 
vantage of every practical possibility offered 
by the new tubes, and hence this receiver 
will give results closely approximating the 
modern, well-designed home radio set. 
The circuit consists of three tuned R.F. 


Around the Latest Tubes 
By C. E. DENTON 


stuges, employing the new type ‘36 screen- 
grid tubes; a screen-grid detector, also us- 
ing a °36 tube; and a single audio output 
stage, using the new type °38 pentode tube. 

Including the detector circuit, there are 
four tuned stages, all “ganged” and con- 
trolled by the movement of a single dial; 
the condensers are of the “battleship” 
shielded type. The screen-grid detector is 
of the grid-bias (power) type. For most 
sensitive detection with resistance coupling 
(between the detector and the audio stages) 
it is necessary to reduce the screen voltage 
on the detector tube to between 20 and 
45 volts. The detector’s “C” potential is 
obtained by automatic biasing, using a re- 
sistor R8 in the cathode circuit. 

The antenna coupler L1 and the three 
R.F. coils L2, L3, L4, all shielded, are 
especially designed to give even amplifica- 
tion at all broadcast frequencies. In order 
to accomplish this desirable effect, an R.F. 
choke L is connected in series with the 
primary of each coil. The chokes L are 
tuned by small fixed condensers C of such 
a value as to resonate the former between 
500 and 600 meters. The secondaries of the 
coils are tuned by the sections of the four- 
gang variable condenser. (The principle 
involved is described in the article “Design 
of R.F. Transformers,” May, 1931, 
Rapio-Crarr.—Tech. Ed.) 

The new C-336 screen-grid tubes used as 
R.E. amplifiers and detector, and the C-338 
pentode, incorporate quick-heating, 
coated cathodes. 

Because of the special cathode design, 
the heater’s voltage may vary from 5.5 to 
8.5, during the charge and discharge cycles 


issue of 


oxide- 


of the automobile battery, without appre- 
ciably affecting the performance or serv- 
iceability of the tubes. Since these tubes 


have uniform heating over a wide range of 
heater voltage, no resistance is required in 
the heater circuit; which is to be operated 
from the “6-volt” automobile battery. 


It will be noted from the illustrations that 
the receiver uses an aluminum chassis and 


that all parts are adequately shielded. Stable 
operation of the °36 type tube, in R.F. 
circuits designed to give maximum gain per 
stage, requires separation of the input and 
output circuit elements. In a_ high-gain 
multi-stage R.F. circuit, such as the one 
employed here, it is necessary to use com- 
plete stage shielding in order to realize the 
amplification possibilities of the °36 tube. 

Referring to the schematie circuit dia- 
gram (Fig. 4) it will be seen that the 
various plate and screen-grid circuits are 
carefully isolated by resistors or R.F. 
chokes, all of which are suitably by-passed 
to ground by small by-pass condensers. This 
is necessary to prevent interaction between 
the various portions of the circuit. 

The potentiometer R1 serves the double 
purpose of providing adequate screen volt 
age regulation and also of controlling the 
volume. The R.F. choke RFC, 
the .001-mf. fixed condenser C15, keeps the 
R.F. currents out of the audio portion of 
the circuit. 


by-passed by 


High Amplification of Pentode 
As mentioned above, only one audio stage 
is necessary using the new °38 
tode; screen-grid tube 
for the special purpose of giving large audio 
output with relatively small signal voltages 
impressed on the grid. 
possible by the addition of a 
grid, located between the screen and the 
plate, and connected inside the tube to the 
cathode as indicated in the schematic dia- 
gram; therefore it is operated at the 
potential as the cathode. As a result of 
this construction, the suppressor eliminates 
practically all of the “secondary-emission” 
effects which limit the power output from 
four-electrode screen-grid tubes. 

The pentode is capable of producing 
much greater power output than three-ele« 
trode power amplifiers of the same plate 
dissipation; in addition, the pentode has a 
much higher gain than could be obtained 
from the three-electrode amplifiers without 


when pen 


this is a designed 


This result is made 


“suppressor 
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great loss in output. The actual 
showing the important character- 
istics of the type ’88 tube, are illuminating. 
It has an amplification factor of 100, a 
mutual conductance of 900 micrombhos, and 
an undistorted output of 375 mil- 
liwatts. 


power 
figures, 


pow er 


In order to utilize the pentode to its best 
impedance of the speaker 
close to 15,000 ohins; 
selected in order to 
limit the second-harmonic distortion to a 
minimum. (Because of the audio output 
load characteristics, which rise with fre- 
quency, a tone-compensation circuit is fol- 
lowed; this includes R13 and C19.—Tech. 
id.) 


advantage, the 
winding should be 


this value has been 


Notes 
aluminum is 


Constructional 
A sheet of No. 12 
bent on all four form a chassis 
16” x 7” x 3” high, as shown. The five 
socket holes are drilled and the soékets are 
mounted; then the four-gang condenser is 
turned upside down and the four R.F. 
are mounted on the side wail underneath 
All other parts (ex- 
cept the resistors of pigtail type) including 
fixed condensers, R.F. chokes, potentiometer 
Ril, ete., are mounted as indicated in the 
bottom view of the receiver, Fig. 2C. The 
chassis is then turned right side up and the 
four binding mounted. (‘These 
must be very insulated from the 
chassis. ) 


fauuge 


sides to 


coils 


the tuning condensers. 


posts are 
carefully 


The set is now 
filament circuit is 


ready for wiring. The 
wired in first (one 
side of the battery is automatically 
grounded by the car wiring). The switch 
SW is wired in on the end of a two-wire 
cable, long enough to reach from the place 
where the set is to be mounted, 
trol panel on the 
are then 


to the con- 
dash. The grid circuits 
wired in; the connections which 
go the caps of the type 
shown on the 


36 tubes are clearly 
diagram. The 135-volt 
connection on the pentode goes to the socket 
terminal marked “G"; in fact, all secreen- 
made at the sockets 
Plate circuits are wired 
then cathodes, 
returns, 
control, ete. 


grid 


grid) connections are 
in the regular way. 
in next; 
negative 


by-pass condensers, 
antenna circuit, volume 

All resistors except RI have for 
been omitted from the 
2C. They are held in place by 
them to their 
the process of wiring, 


clarity 
bottom view, Fig. 
soldering 
respective terminals during 
R2, cath- 
R3, screen- 
cathode of V2 


as follows: 
ede of Vil and ground (chassis) ; 
grid terminal of V1; R4, 
and ground; R5, sereen-grid terminal of 
V2; R6, of V3 and ground; R7, 
sereen-grid terminal of V3; R8, cathode of 
V4 and ground; R9, sereen-grid terminal 
of V4; R10, soldered to RFC; R11, to C17; 
R12, to RIL and C18; R13, binding post 
No. 10 and C19. 

After these resistors are soldered in place, 
and all other wiring is finished, the bat- 
tery cable should be 
Iixtreme care 
possible 


cathode 


fastened in position. 
should be taken to prevent 
short-circuits later in the 
brought up through the chassis deck. 
of the wiring will be on the 
the deck; and should be 
“Solid core” wire will be 
venient to work with. 
After the wiring has been completed, and 


leads 
Most 
underside of 
short and direct. 
found most con- 
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the shields have been fastened over the R.F. 
coils, each individual circuit should be 
checked over and traced out carefully. If 
different colored wires have been used for 
grid circuit, plate circuit, ete., this check- 
back will be greatly simplified. 

The receiver is now connected to a 20- 
foot aerial, approximating that to be used 
in the car. Batteries and loud speaker are 
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Fig. 2 
Three showing the layout of apparatus 
which is most compact for this automotive set. 
The shiclded R.F. transformers are mounted 
horizontally, with their small resonating con- 
densers C in frout 


views 


then connected. The only adjustment indi- 
cated is that of the four trimmer con- 
densers on the four-gang variable condenser. 

The receiver now should operate per- 
fectly; however, the voltages should be first 
accurately with a high-resistance 
voltmeter. 

The arrangement of the 
receiver may be 
mounted below the dash of the car at any 
convenient out-of-the way point; with its 
volume and tuning controlled by means of 
flexible shafts (similar to speedometer shaft- 
ing). Details as to the mounting of an 
automotive receiver: including the problems 
of the car placement of “B” batter- 
ies; flexible shafting; dash controls; modi- 
fication of “A” connection for “grounded 
positive” or negative” 
battery leads; and methods of interference 
elimination have been the subjects of exten- 
sive articles in past issues of Rapto-Crarr. 
(A list of these issues, by dates, is as fol- 
Dec., 1929; Jan., Feb., Mar., May, 
July, Aug., Sept., Oct., Nov., Dec., 
April, 1931.—Tech. Ed.) 


checked 


parts on the 
chassis is such that the 


aerial; 


“grounded storage- 


lows: 
June, 
1930 ; 


List of Parts 


One Hammarlund 
.00035-mf, 
C4; 

Nine Polymet 0.1-mf. rectangular-type by- 
pass condensers, C5, C6, C7, C8, C9, C10, 
Cll, Ci2, C13; 

Three Polymet I-mf. 200-volt rectangular- 
type condensers, C14, C16, C18; 

One Polymet 
C15; 

Two Polymet 
Cit, C9; 


” 


“battleship” type 4-gang, 
variable condenser, Cl, C2, C3, 


.0Ol-mf. mica fixed condenser, 


Ol-mf. mica fixed condensers, 
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One Electrad “Tonatrol” 
tiometer, R1; 

Three Electrad 400-ohm flexible, wire griq 
resistors, R2, R4, R6; 

Four Durham 50,000-ohm “metallized” 
watt resistors, R3, R5, R7, R12; 

Two Durham 10,000-ohm “metallized” 
watt resistors, R8, R13; 

One Durham 100,000-ohm 
watt resistor, R9; 

Two Durham 250,000-ohm 
watt resistors, R10, R11; 

One 7-wire cable, 1, 2, 3, 4, 5, 6, 7; 

Four Type X-L binding posts (antenna, 
ground, and output), 8, 9, 10, 11; 

Four shielded R.F. transformers for 
mf. tuning condensers, L1 antenna, L2, 
L3, L4 radio-frequency ; 

Four Polymet .00004-mf. mica fixed  con- 
densers, C, for the primaries of the R.F. 
transformers. 

Four 85-mh. R.F. chokes, RFC, 1, 2, 3; 

One power-type toggle filament switch, Sw; 

Five screen-grid clips; 

Five aluminum tube shields; 

Five UY-type sockets; 

Four Cunningham Type C-336  6.3-volt 
screen-grid tubes, V1, V2, V3, V4; 
One Cunningham Type C-338 6.3-volt pen- 

tode tube, V5; 

One aluminum sheet, 12- 

Hook-up wire, ete. 

Speedometer cable, of the required length, 
to be used for operating the variable con- 
dense r gang and the volume control frov 
the car’s instrument panel, or other po- 
sition. This may be obtained from auto- 
motive service stations. 
must be made 


50,000-ohm_ pote: 


“metallized” 


“metallized” 


.00035- 


gauge, 22 x 13 in.; 


Adjustments 
for smooth operation. 


NEW RADIO SYMBOLS 
HE progress of the art of radio is con- 
tinually enriching us with new devices: 
and, of course, the symbolism which is th 


shorthand of radio must enlarge its gallery. 




















Some few symbols, it is true, might be 
cleared away, like the dishes of the last 
dinner course when the next is brought or 

Especially are the new tubes which have 
appeared during the past few weeks a chal 
lenge to the ingenuity of the radio 
Here, for instance, we have one which has 
been suggested by Mr. J. Geartner, of the 
Arcturus Radio Tube Co., for a new  prod- 
uct which is intriguing the industry just 
now. 

We shall offer no prize 
of this rebus, which represents 
letter word. But we invite readers wh 
have other suggestions for new radio sym- 
bols and illustrations of radio terms to send 
them in for appropriate illustration. (It 
may as well be stated, here and now, that 
variations on the hackneyed theme of “Ohm, 
Sweet Ohm” are barred in advance.) But 
what have vou? 


irtist 


solution 


for the 
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A Short-Wave Receiver-Adapter 


For independent use or as a permanent addition to a broadcast receiver 


NLIKE other short-wave adapters, 

that which the writer has con- 

structed becomes an integral part 

of his broadcast receiver, giving in- 
stant choice of short or long waves, by 
operation of its built-in switch. It may, 
however, be attached or removed in but a 
few minutes. Aside from its use as an 
adapter, it is not, as might be supposed, 
practically useless. Without changes of any 
sort, it serves as a complete receiver, using 
either an eliminator or “B” batteries for 
the plate voltage. By getting the “B” po- 
tential from the last R.F. stage of the 
broadcast receiver (which has a_ tendency 
to throw the latter into oscillation) and 
tuning the broadcast receiver to some broad- 
cast station on the lower portion of the 
dial, harmonics may be easily picked up 
down to 10 meters or lower. This method 
is invaluable in calibrating wavemeters and 
oscillators. 

Because it was designed for use with the 
dynamic speaker, the tuner is followed by 
three audio stages, when used with most 
sets. Although this is unsatisfactory (and 
entirely unnecessary), with head phones it 
has been found that it enables the most 
distant stations to be clearly received on 
the speaker. And, when the tuner is at- 
tached to even a fair receiver, hum and 
mechanical noises are almost completely 
wanting. In addition, the use of three 
stages permits the filtering out of the high- 
frequency static by use of a suitable tone 
control; thus providing more enjoyable re- 
ception without seriously cutting down on 
the volume of the signals. A 250,000-ohm 
variable resistor and an .006-mf. condenser, 
shunted in series across the secondary of 
the set’s first audio transformer, make a 
very satisfactory combination for this pur- 
pose. 

Although the tuner is shown as used with 
a modern A.C. broadcast receiver having 
two audio stages, the constructor must real- 
ize that its usefulness is by no means so 


By L. MITCHELL BARCUS 


limited. It may be used with any receiver, 
by increasing insufficient “B” voltages with 
one or two “B” batteries, or cutting down 
anything over 180 volts with a suitable re- 
sistor. In districts where A.C. supply is 
not available, the three filaments may be 
wired in series, omitting the center-tap re- 
sistor, and used in conjunction with a suit- 
able battery. The new tubes available give 
a wider choice of amplifiers than hitherto 
available. 


Construction of the Tuner 

The layout diagrammed (lower left) was 
chosen because it permits more direct leads; 
which is of utmost importance in an instru- 
ment of this kind. The R.F. and detector 
stages being side by side, the shortness of 
the lead between the two eliminates both 
the need of a shielded wire at this point, 
and the capacity between the wire and its 
metal covering. The condensers and _re- 
sistors not shown are mounted beneath the 
subpanel, taking great care to have them 
as near their associated coils or tubes as 
possible. 

The separate filament transformer used 
here is placed several feet away, to lessen 
any chance of inductive hum and simplify 
one of the problems of A.C. operation. An 
individual switch for this transformer al- 
lows the tubes to warm up while the broad- 
cast receiver is operating; this may be of 
any type satisfactory to the constructor. 
All filament leads and wiring are of shielded 
cable and grounded. 

To facilitate changing coils, the construc- 
tor may find it a good plan to mount the 
lids of the aluminum shields on the under- 
side of the cabinet’s lid. The ‘subpanel 
should be raised enough to assure that the 
lid rests firmly on the shield; if this is 
unhandy, the metal lid may be lowered by a 
thickness of wood. 

Because it is difficult to specify definite 
components which are readily obtainable in 
any locality, the details of the socket-plug 
needed are left to the constructor; the only 


requirement being to separate the plate 
prong of the detector tube from the plate 
of its socket, and to bring out a lead from 
each. For this purpose an old tube base 
and a socket (UX or UY as needed) may 
be bolted together; the other 
prongs to the socket with short lengths of 


wire. 


connecting 


Operation 


To attach the tuner to the broadcast re- 
ceiver, only a few simple connections are 
required. The two leads from the socket- 
plug are soldered to two of the wires of 
a four-wire cable. The socket-plug is then 
placed in the detector tube socket of the 
broadcast set, and the tube is replaced in 
the socket of the adapter plug. On the end 
of another of the wires a small loop, which 
will fit tightly over a tube prong, is made 
and soldered. This is the tap to the plate 
of the audio tube. The remaining cable lead 
goes to the ground of the set; if quick 
changing is desired, a small test clip may 
be fastened to this lead. 

The cable is then connected to the proper 
binding posts of the tuner; the antenna is 
connected; the filament supply is switched 
on; and the builder sits 
some of the true 
reception. 

If the tuner is placed on top of the broad 
cast receiver, it may 


down to enjoy 


marvels of short-wave 








sometimes set up a 
very objectionable hum, due to interaction 
with the power transformer of the set. In 
this case it is necessary to turn the tuner 
at right angles, or remove it a few feet 
away. 

For best results with any short-wave re- 
ceiver, it should be placed as close to the 
antenna lead-in as possible, for the losses 
incident to long, straggling leads mount up 
rather terrifyingly when dealing with the 
higher frequencies. It is not at all neces- 
sary to provide another aerial for this tuner, 
if the broadcast antenna is of first class 
construction with as few turns or sharp 

(Continued on page 51) 
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Above, the layout of the tuner as it was built by the author; the filament 
transformer is placed elsewhere. Attaching the shield covers to the cabinet’s 
The unit may be connected to the broadcast 
set by a plug, as shown, or by a built-in switch. 


lid makes changing coils easier. 

























The circuit is a standard short-wave detector, preceded by a tuned R.I 
screen-grid stage, and followed by an A.F. stage to obviate troubles which 
might follow its connection ! 


directly ahead of the set's I 


amplifier. 
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Improving Short-Wave 
Reception 


A discussion of the special features governing short- 
wave receivers, with constructional hints 


By CLYDE A. RANDON 


VERYONE with any experience 

whatsoever with short-wave _ re- 

ceivers (operating below 200 meters) 

is aware of the fact that seldom 
are they very sensitive; in the use of short- 
wave adapters, particularly, very mediocre 
results have been obtained. This has caused 
dissatisfaction to many users of short-wave 
sets. If the sensitivity of the average short- 
wave receiver could be radically improved, 
many users would find a new satisfaction 
in tuning in foreign stations. 

The causes of this relatively poor sen- 
sitivity, although perhaps apparent +to the 
short-wave specialist, are less obvious to the 
average short-wave experimenter. It is, of 
course, useless to discuss the causes of in- 
sensitivity in such sets without giving prac- 
tical remedies; this article will discuss also 
the practical application of methods for 
improving the sensitivity of the average 
short-wave receiver or adapter. 

Since ordinary “broadcast” receiving sets 
(operating between 200 and 550 meters) 
are more or less familiar to the reader, a 
comparison will be drawn between them and 
“short-wave” receivers, The most important 
contrast and, of course, the most obvious, 
is the difference in) frequency between or- 
dinary broadcasting and short-wave signals. 
High-frequency phenomena cause all our 
troubles. 

Within the R.F. coils there are 
current losses, ordinary 


eddy- 
resistance losses, 
and dielectric losses; in general, all these 
are greater at higher frequencies. There is, 
however, a counteracting effect: the number 
of turns used in the coils for short waves 
is less; so that the resistance due to the 
wire itself (the “copper” loss) is reduced. 
However, the eddy-current and skin-effect 
losses are increased. 


Use Ample Shielding 
As at broadeast frequencies, shielding is 
also used in short-wave receivers. Shielding 
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» bia long-wave coils may have shields much 
than is practical with short-wave coils 
are more sensitive to metal in their 

fields. 


always causes losses, to some extent; an 
effect which is quite pronounced at the 
higher frequencies. A shield should be 
larger for short waves, than long waves, 
considering coils of equal size; nevertheless, 
the same shield sizes are, in general, used 
with the result that the losses are con- 
siderable. (See Fig. 1.) 

In general, the diameters of short-wave 
coils have been too large; therefore, their 
fields have also been large, resulting in high 
losses. The trend in present design is 
toward coils having smaller dimensions, with 
shields giving more “breathing” room to the 
coils they contain. 

Choke coils, also, are not as effective in 
short-wave receivers as they are in broad- 
cast work. The difference in effectiveness 
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Fig. 3 
Believe it or not, the short-wave band from 
10 to 200 meters is thirty times as wide as 
the 200-545-meter broadcast band. 

is partly due to the fact that the ordinary 
short-wave R.F. choke must be operated 
over a great frequency-range. If the range 
to be 
choke coils could be designed for the con- 
ditions. But this is not the case; so that 
the usual choke coil is more effective at 
some particular frequencies. (The “by-pass 
effect” in R.F. chokes is illustrated in Fig. 
2.) The usual choke coils are not as effec- 
tive at very high 
lower. 


covered were limited, very efficient 


frequencies as at the 


Then, too, the ratio of inductance’ to 
capacity, (the L./C ratio) undergoes such 
a large change in tuning over the enormous 
frequency-ranges used in short-wave re- 
ceivers, that the usual short-wave tuned cir- 
cuit must have a set of about three in- 
ductance coils. By means of the three coils, 
and this condenser (usually of the “midget” 
type), the entire range from ten to perhaps 
one hundred meters is covered; a very wide 
frequeney-band. (See Fig. 3.) 

The ratio of inductance to capacity, in 
ihe tuned circuits of an R.F. amplifier 
stage, has considerable effect on the total 
gain of the amplifier. If a large value of 
inductance is used, the amplification is 
greater than if a large value of capacity 
is used, at the same frequency. Thus, it is 
evident that, were all other factors the same, 
the amplification of short-wave radio fre- 
quency amplifiers would be considerably less. 


July, 1931 























*-8° “B+45v'B+"13Sy. “B+” 














° 
Fig. 9 

Methods of coupling a tuned screcn-grid stag 

to a short-wave detector. L2 is a short-wave 


R.F. choke. 


However, there are other contributing fac- 
tors which lessen the amplification; so that 
the total amplification obtained from an 
R.F. stage operating at short-wave lengths 
is considerably less than that obtained at 
broadcast frequencies. (See Fig. 4.) 


Great Frequency-Range 

It will be recalled that the tuning capac- 
ity in a broadcast receiver may be between 
.0003- and .0005-mf., with a shunt “trimmer” 
of perhaps 20 to 75 mmf. The short-wave 
job seldom requires a trimmer (a requisite 
for ganging tuned stages). In fact, the 
tuning capacity often has a maximum value 
of 75 mmf., and seldom do builders use ca- 
pacities of .0003-mf. The smaller tuning 
condensers used in short-wave receivers 
“spread” the dial tuning (bear this in mind, 
if you find that short-wave stations whip 
in and out “like lightning”) Remember 
also that, on the basis of 10-ke. separation 
between stations, there are only 96 10-ke. 
“channels” in the broadcast frequency range, 
550 to 1500 ke.; while in the short-wave 
spectrum from 1500 ke. (200 meters) to 
30,000 ke. (10 meters), there are 2,850 
10-ke. channels. (Fig. 3.) 

Another striking difference between short- 
wave sets and ordinary broadcast receiving 
sets, lies in the relative values of the tuning 
condensers and grid condensers, and_ thie 
capacities within the tubes of the set. 

By-pass condensers across resistors, and 
voltage leads, in short-wave sets, often have 
the low value of .01-mf.; while a condenser 
in the same position in a broadcast set 
might need to be 2-mf. or more. 

At broadcast frequencies (since the ad- 
vent of the screen-grid tube, at least) the 
grid-to-plate capacity has been made negli- 
gible. However, this capacity has not been 
entirely eliminated; so that at very high 
frequencies the effect of even the smallest 
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Fig. 2 
The shorter the wavelenath, the areater the 
effect of inter-turn capacities to lessen the volt- 
age across the coil. 
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Fig. 7 

The screen-grid detector, the value of which is 

recognized on long waves, is (comparatively) 

more cfticient for short waves. 
capacity again enters. An outstanding fail- 
ing of the screen-grid tube at high fre- 
quencies is its large screen-to-plate capac- 
ity which causes a loss within the tube, so 
to speak, from plate to ground. 

Such internal losses are especially evident 
in short-wave oscillators which will not 
“perk” at the very high frequencies. The 
introduction of losses necessitates increasing 
the feedback, and a point may be reached 
where the feedback, under existing circuit 
conditions, can not be increased farther; 
then the tube refuses to oscillate. 


Losses in Five-Meter Receivers 

If the increase in frequency materially 
decreases the sensitivity of short-wave re- 
ceivers, one would naturally expect an ultra- 
high frequency receiver to become very in- 
sensitive, indeed. This has been found the 
case, by the writer and a few other experi- 
menters in this most interesting short-wave 
field. Sixty thousand kilocycles is a very 
high frequency, indeed, corresponding to a 
wave length of five meters. Here the tun- 
ing condensers must be so small that the 
tube capacities approach them in magnitude; 
in fact, half the tuning capacity, so to speak, 
is often within the tube itself. Exagger- 
ated conditions like these, show, in a very 
striking manner, the effect of increasing the 
frequency to be received by a_ short-wave 
receiver. 

In Fig. 5, the essential connections for 
an ordinary short-wave receiver are shown. 
A small choke coil Ch is connected either 
at the point X or the point Y in the 
diagram. 

In most well-designed sets, the choke coil 
is connected at the point Y: because at this 
point it is most effective. 

Coil L1, connected in parallel with C1, 
is the tuned circuit of this detector outfit. 
Coil L2 is the tickler winding, used to fur- 
nish regeneration and thus greatly increase 
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Fig. 4 
On short waves, the tuning capacity should be 
very low; since it is the “L/C” ratio that 
governs the impressed signal voltage. 
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the signal amplification as well as the selec- 
tivity of the tuned circuit. 

Regeneration could also be used in an 
R.F. amplifier to increase the amplification; 
but the tuning range is normally so great 
that an extra control would be necessitated. 

The very intimate relations of the tuned 
circuit to the capacities within the tube 
itself are shown in Fig. 6. Evidently, the 
relative values of the tube capacities com- 
pared with the tuning condenser must have 
a considerable effect on the operation of 
the circuit. 

The size of the detector grid condenser 
GC is quite important, because the entire 
parallel arrangement of condensers is 
coupled to the tuning circuit through the 
grid condenser. Therefore, a small value of 
grid condenser is desirable at short-wave 
lengths; in fact, a .0001- or .00015-mf. value 
is normally used. (At broadcast wave 
lengths, the grid condenser is generally 
-00025-mf. ) 








GRID~- PLATE CAPACITY 





GRID-FIL. CAPACITY P 
PLATE-FIL. CAPACITY 


























Fig. 6 

The tube capacitics, input and output, as well 

as the grid-plate feedback capacity, determine 
finally the efficiency of a circuit. 
“Numerical Sensitivity” 

Another difference between an ordinary 
short-wave set and a broadcast set is in 
the number of stages of radio-frequency 
amplification that are used. Perhaps the 
foremost reason why short-wave receivers 
do not use more stages of radio-frequency 
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Fig. 5 
In a short-wave receiver, the importance of 
the R.F. choke, CH, is considerable. Its induc- 
tance need not be high, but its self-capacity 
must be very low. 
amplification for “numerical — sensitivity,” 
(that is, to increase the product of multi- 
plying the figures of gain in the several 
stages) is the difficulty of operating with a 
single control all the condensers of the 
various tuned stages. The effects of dis- 
tributed small capacities, differences in wir- 
ing arrangement, etc., make it difficult to 
line up the tuned circuits of the various 
stages. In view of the fact that the ampli- 
fication of short waves is less, and the num- 
ber of stages ordinarily employed also is 
less, it is obvious that the sensitivity of 
(Continued on page 53) 
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How to Figure the 
R.F. Coil Secondary 


(With Tables of Coil Constants) 
By CLIFFORD E. DENTON 


HE procedure to be followed in de- 

termining the inductance to be used 

with a given condenser, to cover a 

given range of frequencies, is a 
“closed book” to all too many radio workers. 
It is the purpose of this little article to 
shed some light on the subject; and the 
writer, after an effort to simplify the prob- 
lem to the Nth degree, hopes that the ex- 
planation will not be found too sketchy. 
However, if this article raises any questions 
in the minds of Rapio-Crartr’s readers, com- 
prehensive consideration of every angle will 
be found in that famous sixty-cent text- 
book of the Bureau of Standards, “Cir- 
cular No. 74.” 

(The article, “Design of Radio-Frequency 
Transformers,” by Sylvan Harris, in the 
May, 1931, issue of Rapio-Crarr may well 
be consulted for valuable data on the design 
of the primary of modern R.F. 
formers.) 


trans- 


It is generally known that a capacity 
and an inductance form a resonant circuit; 
that is, the combination of a coil (induct- 
anc?) and a condenser (capacity) will tune 
to a particular frequency or wavelength, 
and, by changing the electrical value of one 
unit or the other, the wavelength to which 
the combination will tune will be changed. 
But, if the electrical value of one unit is 
increased, while that of the other is propor- 
tionately reduced, it is possible to maintain 
resonance at the same frequency ; that is, 
keep tuned to the same station. In other 
words, we have altered only the ratio be- 
tween the electrical value of the coil and 
condenser—we have “changed the L/C 
ratio,” to use a common expression. But 
the “LC product” remains the same. 

It is customary to vary the capacity of a 
condenser, to tune in stations; consequently 
if knowing the capacity in use, we apply 
the “LC product” figure indicated for a 
particular wavelength (Table 1) we imme- 
diately learn the coil value required. We 
are then in a position to go ahead and de- 
sign this inductance. This table is extremely 
convenient for coil calculations and for that 
matter, in capacity calculations, too. 


Calculation of Tuning Range 


The values of inductance and capacity 
employed at radio frequencies are smal, and 
generally stated in microhenries of irduct- 
ance and microfarads of capacity, as in 
Table I. The relation between the product 
(of the inductance and the capacity) and 
the frequency is given by the following 
formula: 


159, 200 
5 = —- 


Y txc 


In which f is expressed in cycles, L in 
microhenries, and C in microfarads. The 
table covers the broadcast band. 

(Continued on page 54) 
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The Whole Ohm Family 
—R, X and Z 


(Part IT) 
A Simple Explanation of Reactance and Impedance 
By HAL WYMAN 


Capacitative Reactance 

The familiar phenomenon of the charge 
and discharge of a condenser, under direct- 
current conditions, gives rise to a complex 
effect in A.C. circuits. Just what this effect 
may be is readily understood by a review 
of the basic relations. A capacity differs 
from an inductance, not only in its physical 
constitution, but in the manner in which 
it is operative. 

We saw that an inductance gives a back 
K.M.F. in direct proportion to the current 
through it. A condenser is rated in farads 
according to the quantity of electricity 
which may be added to the charge by rais- 
ing the voltage across it by one volt; that is, 
a condenser which holds one coulomb (or 
ampere-second) of electricity for every volt 
across it has a capacity of one farad. This 
unit is so large that we employ the micro- 
farad in most ordinary calculations. 

While an inductance opposes any change 
in current by producing a back E.M.F., a 
condenser opposes any change in the voltage 
across it by charging while the potential 
rises, and discharging as it falls off. That 
is, there arises a current opposing any 
voltage change. If we plot (as in Fig. 4) 
the current and = voltage relations in a 
capacitative circuit, we will find that the 
current is at a maximum when the voltage 
change is greatest; this condition arises as 
the voltage curve crosses the zero line. We 
can see that the current is leading the 
voltage by 90 degrees; exactly the opposite 
of the condition in’ the inductive circuit 
whose characteristic is shown in Fig. 3. 

By a process of mathematical reasoning, 
similar to that in the case of inductive 
reactance, we shall find that (when, as 
before f is the frequency in cycles, C the 
capacity in farads, EK the impressed A.C. 
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“J 
The formula for a complex impedance is rep- 
resented by the above graphs; the hypothenuse 
Z is the impedance. Remember that the sum 
of XL and XC is algebraic; that és, they are 
in opposite senses, and one cancels the other. 


voltage, and I the back current which it 


causes): 
[T= @1xfxCxE 


We therefore shall find that, while the in- 
ductive reactance increases with the fre- 
quency of alternations, the capacitative 
reactance decreases with the frequency. The 
statement of Ohm's Law, however, takes 
the same form: 


E=IxXc; [=E/Xc;Xc:EA 


Hence: to find inductive reactance, mul- 
tiply the inductance in henries by the 
frequency in cycles, times 6.283: the result 
is in ohms. 

To find capacitative reactance, multiply 
the capacity in farads by the frequency in 
cycles, times 6.283; and divide 1.0 by the 
product: the result is in ohms. 

(Note: since all capacities actually used 
are small fractions of,a farad, this rule is 
not very convenient. It is better to use a 
capacity stated in microfarads and divide 
1,000,000 by the final product.) 
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In inductive circuits, left, the current is con- 
sidered to be behind the voltage in phase; in 
capacitative circuits, to be ahead of it. 


We have also noted that inductive react- 
ance in the circuit caused the current to lag; 
whereas capacitative reactance caused the 
current to lead. (We assume a purity of 
either inductive or capacitative reactance 
in the circuit when we specify a lead or lag 
of 90 degrees; if the circuit is not purely 
inductive or capacitative the reactance of 
the circuit as a whole is “complex.”) Ina 
simple series circuit of inductance and 
capacitance, the capacitative reactance is 
subtractive from the inductive reactance. 

For example: In a circuit having across it 
an inductance of 1.5 henries in series with 
a 40-microfarad (.0004-farad) condenser, 
what is the total reactance to 60 eveles A.C.? 

XL = 6.28 x 60 \% 15 = 565 ohms 

XC = 1.0 ~ 6.283 
x GO « .0004 = 66.3 ohms 
X = XI XC = 498.7 ohms 
Had a pure resistance of 10 ohms been in 
series with the combination, this would also 
increase it; but the total impedance would 
not be exactly 508.7 ohms, but would have 
to be determined by a more complex 
formula. 
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Computing the Impedance 

In a circuit containing resistance alone, 
the current and voltage are in phase; in a 
combination of resistance and reactance, thy 
impedance may be determined graphically 
by the construction of a right-angled 
triangle. (You may remember that, accord- 
ing to a famous geometrical theorem, the 
“square on the hypotenuse of a right-angled 
triangle is equal to the sum of the squares 
on the other two sides.”) Our formula is: 


Z2= R2+x2 
Then, as in Fig. 5, we can construct a 
triangle with R as the base, and XL the 
altitude; and measure the hypotenuse to 
find the value of the resulting impedance. 

In the case of a capacity and a resistance, 
the triangle is constructed in a different 
manner with the altitude extended in the 
opposite direction as shown in Fig. 6. This 
leads us to a simple solution of the complex 
problem of inductance, capacitance and re- 
sistance in A.C. formulas. 





SERIES RESONANT CIRCUIT | 
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The series resonant circuit, unlike the parallel 

affords no path for direct current; but the 

resonant voltage developed is limited only b 
its losses (resistance). 


As shown in Fig. 7, we first lay off the 
resistance; then the inductive reactance; 
then the capacitative reactance. The altitude 
of our triangle is then found by dividing 
the distance A-B by two; and the hypotenuse 
or impedance line may be drawn and meas- 
ured. 

This gives us a simple solution of the 
formula for finding impedance, which is: 


Z = VR?+(Ki-Xc)2 
Alternating currents are amenable to 
Ohm's law in the same sense as direct cur- 
rents—the fundamental relation being I 





K./Z. It is necessary however, in considering 
complex circuits, to consider the phase rela 
tions of the currents in the different branches 
before a solution may be achieved. We must 
therefore resort to algebraic equations or 
graphs in order to obtain solutions. 


Resonant Circuits 

We have shown that a series circuit com- 
posed of resistance and reactance has an 
impedance equal, not to their arithmetical 
sum, but to their “vector” sum_ instead, 
because of complex phase relations in_ the 
circuit. The current through a series circuit 
is of course the same in each element; but 
the voltage (across each element) is deter- 
mined by the resistance, impedance or re- 
actance of the individual element. It is 
therefore possible for the voltage across any 
one element to be greater than that across 
the combination. 

In series resonant circuits (by “resonance” 
we describe the condition in which, at some 
one given frequency, the capacitative and 
inductive reactances are equal) we find a 

(Continued on page 56) 
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Letters from Radio 


RADIO-CRAFT 


CRAFTSMEN 


We all like to hear what the other fellow has been doing: and 


he would like to hear what you have done. 
Craftsmen! 


TING-A-LING-LING! 
Editor, Ramio-Crarr: 

Mr. Sprayberry’s article in the May issue, 
on adapting the Radiola “28” to two-volt 
tubes, was well received by the writer, as 
well as by six other readers in this city. I 
am anxiously waiting the publication of the 
next by the same author on the “25” and 
the “AR-812.” Can’t be too soon. Rapio- 
Crarr rings the bell. 

Bernarp M. Mvenr, 
1316 Farnum St., LaCrosse, Wis. 

(Mr. Sprayberry, who has been working 
on these sets, has promised us another 
article, which will appear at the earliest 
moment—probably in the August issue.— 
Editor.) 
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Mr. Treadway’s set is extremely simple, and 
somewhat inexpensive. We cannot recommend 
it for distance or volume. 


A REDISCOVERY 
Editor, Rapio-Crarr: 

Yes sir, this is a swell set. I hope you 
print it. It uses a 6-volt “A” battery and 
10 volts “B”; one variable condenser, and 
one fixed condenser (out of a Ford coil) 
with a crystal as a detector. The tube is 
an *O1A. The tapped coil is wound on a 
tube three inches in diameter and six inches 
long; it is of No. 22 enameled wire, tapped 
every eight turns. It looks simple, but it 
will do its work well if it is built right. 
Unlike most one-tube sets, there are no 
whistling noises; but it will sure bring in the 
distant stations. 
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The original Interflex circuit of 1925; in which 

the aerial capacity is smoothly variable. The 

actual receiver, however, included more audio 
amplification, 


C’mon in, 














A et 


“A— “At B= “BH 225V. 




















The fundamental circuit of the Regenerative 
Interflex, which old timers will remember for 
its sensitivity and quality. This receiver used 
a “Flexicoupler’ to control regencration, 
I could not get along without Rapto-Crarr 
each month. 
Epwarp Treapway, 
Reno, Ohio. 
(Our correspondent is, no doubt, blessed 
with a good location and one fairly free 
from interference; in such a spot, a simple 
set will do wonders. For comparison with 
this little set, we show also the fundamental 
circuits of the Interflex and the Regenera- 
tive Interflex which found so many friends 
among constructors a few years ago.— 
Editor). 





DOUBLE CHANGE OF FREQUENCY 
Editor, Rapio-Crart: 

After lying in a semi- dormant state for 
a number of years, it now appears that the 
superheterodyne circuit has become quite 
popular; and I desire to present to you an 
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The arrangement suggested by Mr. Sutton, a 

well-known experimenter, actually follows the 

same principle as a super-converter used with 

a broadcast sect. If the latter also were a super, 

we would find triple frequency-change. 

idea that occurred to me back in the days 
before all the manufacturers began to fea- 
ture superheterodyne receivers. 

In choosing the intermediate frequency to 
be used in a superheterodyne circuit, it is 
desirable for maximum amplification to have 
the frequency quite low, say about 70 ke. 
However, so low a frequency brings about 
the undesirable “two-spot” tuning effect; 
which gives two separate points on the os- 
cillator dial for every station, and causes 
loud squeals of protest to emanate from 
the loud-speaker when the “high” spot for 
one station happens to coincide with the 

(Continued on page 50) 











































RUDOLPH L. DUNCAN, President, RCA 
Institutes, Inc., Member, Institute of Radio 
Engineers; Member, Radio Club of America; 
Member, Veteran Wireless Operators Associ- 
ation; Captain, SCR, United States Army. 


A Radio 
message 


To men who are 


looking ahead! 
by R. L. DUNCAN 


NLY a few men wiil read this mes- 
sage ... but they will be the type of 
men in whom | am personally inter- 

ested. For such men ...I want to open the 
door to thorough training in radio. And the 
coupon below is the first step! 

RCA Institutes, Inc., (formerly the Mar- 
coni Institute) was founded 22 years ago 
for one purpose. To produce graduates who 
will be of value to the radio industry. If our 
Institute never made a penny... but did 
succeed in lifting the standard of radio 
technicians, engineers, and merchandisers, 
we would consider our work a success! 

Naturally, we want our message to reach 
as many men as possible. So we founded 
resident schools in four metropolitan cities. 
Then we opened our courses to men all over 
the world who cannot afford to give up their 
positions. Thousands of our students study 
at home in their spare time. With the equip- 
ment we furnish, they have their own radio 
laboratory right at home! You, too, can start 
your course at home any time! 

Our courses cover the entire radio field. 
We train beginners who have had no pre- 
vious knowledge of radio. Advanced stu- 
dents take our more technical courses. But 
whatever branch of radio interests you... is 
all ready for you to study. The cost is sur- 
prisingly low for the training you get. 

As the oldest radio school in America, we 
have given training to nearly 20,000 men. 
Many of these are now executives and engi- 
neers in the largest broadcasting and manu- 
facturing companies. But none of these 
arrived overnight. Nor will you. Your suc- 
cess depends on how well you train yourself 
... how hard you work. But we will help 
you. I personally invite you to write to 
me for our free book that gives you the 
complete story. 


RCA INSTITUTES, Inc. 


RCA INSTITUTES, Inc. 
Dept. NP-7 
75> Varick St., New York, N.Y 


Gentlemen: Please send me your FREE 
book which tells about your laboratory 
method of radio instruction at home. 

en 


Address____. " 


CO eee nepeeounennees - 


RADIO-CRAFT 


July, 1931 


Radio-Craft’s Information Bureau 


SPECIAL NOTICE TO CORRESPONDENTS: 


please observe these rules: 


Ask as many questions as you like, but 


Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 


only one side of the paper. 


List each question. 


Those questions which are found to represent the greatest general interest will be published here, to the 


extent that space permits. 


appearance of its answer here. 
Keplies, magazines, ctc., cannot be sent C. O. D. : 
Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 


Other inquiries should be marked “For Publication,’ 


ERLA “224” SCREEN-GRID 
(124) Mr. Joshua Colvin, Phoebus, Va. 

(QO.) What are the probable causes of hum or 
a burnt-out volume control, in an Erla Model 224 

’, Sereen-Grid receiver? 

\s the circuit of this receiver indicates 

0.124), the switch Sw3, which is of “clip” 

connects one phonograph-pickup tip-jack to 

if this is not done, hum will 

result, when the volume control is set in ‘‘phono” 

position, A quick-heater tube may cause a portion 

of the hum. Test also for the usual opens or 

shorts; and resistors or condensers of incorrect 
rating. 

A “burnt-out” volume control may not actually 
be so; but only open-circuited from friction of the 
slider cutting through the wire. Replacements may 
be made in accordance with the following values; 
and voltages checked against figures given below: 

Resistors R1, R6, R7, 70,000 ohms; R2, 5,600 
ohms; R3, 6,000 ohms (wire-wound volume control) ; 
R4, 80 ohms; R5, R&, 100,000 ohms; R9, 1,000 
ohms; R10, R11, 10,000 ohms; R12, 6,000 ohms; 
R13, R14, 20 ohms, 

Condensers C1, C2, C3, C4, are the usual tuning 
capacities, shunted by trimmers (not shown); C5, 
C15, 0.5-mf.; C6, C7, C8, 12, C13, 0.25-mf.; C9 
C10, .001-mf.; Cll, C19, 1, mf.; C14, 0.1-mf.; 
C16, C17, 2 mf.; C18, 3 mf. 

The reproducer, with its built-in push-pull output 
transtormer, plugs into the receiver 
shown. It is important to connect the Erla Type 
’-62 pick-up correctly to the chassis (R, red, to 
grid and Bb, black, to chassis) 
there may 


chassis; and, 


chassis, as 


since, otherwise, 
result hum or lack of phonograph volume. 
he operating voltages (line-potential 110 volts) 
as follows: Filament potentials, V1, V2, V3, 
VS, 2.4 v.¢ V6, V7, 2.5 v.3 V8, Sv. 
grid to cathode, V1, V2, V3, 80 v. 


ode, 


Screen- 
Plate to cath- 

Vi, V2, V3, 165 v.; V4, 65 v.: V5, 95 v.3 
Vo, V7, 245 v.; V8, 350 v. Ground to cathode, 
Vi, V2, V3, 2 v.s V4, 7 v.s V5, 45 v.; Grid to 
filament 50 v,. 

Weak signals may he due to leakage through the 
condenser stator shielded leads; and broad tuning, 
to leakage in the tuning condenser or its stator leads. 
Cleaning with alcohol should correct this. 


ELECTRAD A-224 S-G TUNER 


(125) Mr. Paul B. Hammond, Gary, Ind, 


(O.) In the 


issues 


tions of the direct-coupled audio amplifier. 


advise 
\-224" 
audio 
one m 


CA.) The circuit of this “Type 
is shown in Fig. 
connecting it to a direct-coupled audio amplifier. 


This 
junctic 


A-245" 
‘ted to such an audio system, the first tube 


comnec 
in the 
additic 

The 


“Radio 


to avoid misunderstanding. 


At least five weeks must elapse between the receipt of a question and the 





September and December, 1930, 





of Rapro-Crart were described two varia- 
Please 
whether the Electrad Loftin-White “Type 
screen-grid tuner can be added to these 
and whether it is necessary to add 


systems; 
ore tube as a detector? 

A-224” tuner 
Q.125, with the wiring cross- 
tuning unit was designed for use in con- 
m with the Electrad Loftin-White “Type 
" direct-coupled audio amplifier; when it is 


- audio amplifier functions as a detector, no 
mal tube being needed. 

circuit of the “.\245" will be found in the 
Robot” article on page 24 of this issue. 
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(Continued on page 59) 
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Fig. Q.125. 
(Above) 
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Fig. Q.126. 
(Left) 
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Schematic circuit of the Erla “Model 224 4.0 
external r ‘producer field, by-passed b 
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The Super-Converter 


(Continued from page 23) 


Housed in an attractive, beautifully fin- 
ished, compact all-metal cabinet, the Walker 
Super-Converter blends in harmony with the 
most beautiful and correct furniture set- 
ting. The ’80 tube, used to furnish plate 
voltages solely for the converter, has a 
longer life at smaller cost. None but the 
finest of materials are used in the converter; 
and every effort has been exercised in the 
construction of a truly reliable and efficient 
short-wave device. 

This is perhaps the very first short-wave 
converter offered to short-wave enthusiasts 
in which the design parallels that of stan- 
dard broadcast receivers. The fan may 
have confidence, because of its attractive 
cabinet appearance, on introducing to the 
family Walker Model 4, Super-Converter. 


New Accessories 
(Continued from page 23) 


rather an expensive item; but it is cheaper 
to replace one of these little resistors than 
a more expensive item, such as a power 
transformer. 

Its installation is simplicity itself. The 
two-pronged regulator plugs into a light- 
line receptacle, while into its opposite end 
is plugged the power plug of the radio set. 
(Clarostat Mfg. Co., Brooklyn, N. Y. City.) 


“FOUR-PILLAR” TUBE DESIGN 

ATELY tube types have been appearing, 
not singly, but in droves. Their aver- 
age characteristics, in various makes, are 
usually very much the same: however, a 
difference of opinion has been manifested 
in the new variable-mu tubes, of which two 
type numbers are now standard. One man- 
ufacturer, however, has brought out variable- 
mu tubes in both the °35 and the ‘51, to 



























Two of the new Eveready pentodes. 


suit different receiver designs. The former 
has a plate resistance of 300,000 ohms and 
an amplification factor of 300; the latter 
has a resistance of 400,000 ohms and an 
amplification factor of 420, drawing there- 
fore a slightly smaller plate current. Ia 
addition, this line includes the new pentodes, 
both A.C. and D.C. types, and the 6.3-volt 
tubes introduced for automotive work. 
The feature of their construction is in 
the arrangement of the supports for the 
elements of the tubes, which gives not only 
rigidity, but maximum clearance and low 
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(MODEL No. 4) 


Four A.C. Tubes, including Screen 
Grid and No. 180 Rectifier. All A.C, 
operated. 


TRULY SINGLE DIAL 
TUNING 


No changing of coils for the popular 
Short-Wave Band. 
Adaptable for use with either battery 
or A.C, receivers. 
Attractive in appearance with its neat 
and compact two-toned moire finished 


_ GEORGE W. WALKER |) | 


SUPER-CONVERTER 


WALKER SUPER-CONVERTER FEATURES 


MLL 


Convert Your 
Present Radio Receiver 
into a 
Short-Wave Super-Heterodyne 


+ + 


Listen to 
Foreign Programs with 
Pleasing Volume 


metal cabinet, which measures but 7x 
7x12 inches long. 

The Walker Converter represents the 
result of several years of experience in 
the design of Short-Wave equipment. 
Each device tested in actual operation 
at the factory, insuring uniform effi- 
ciency in performance. 

COMPLETELY WIRED AND 
ASSEMBLED (Less Tubes) 


$65.00 








SHOWING No. ‘01 


ADAPTER 


Efficient reception of the entire wave 
band of 15 to 550 meters. Can be used 
with either A.C. or Battery receivers, 
or as an individual single tube receiver 
for short or long waves. Serves many 
purposes. Indestructible! Simple to 
operate—and inexpensive. 





One of America’s Pioneer Radio Manufacturers 


THE WORKRITE RADIO CORP. 


FLEXI-UNIT 


A FLEXIBLE RADIO DEVICE OF 
UNLIMITED APPLICATION 


Short- Wave Receiver, Short- Wave 
Adapter, Regular Broadcast Tuner, 
R.F. Pre-Amplifier (Booster), Radio 


“Experimental” Unit, Oscillator and 
Wavetrap. USE THIS UNIT AHEAD 
OF YOUR SHORT-WAVE TUNER 
AS A R.F. BOOSTER. 


Should your dealer be LIST PRICE 
unable to serve you 


promptly — Mail your $16.00 


order direct to factory. Including Coils 


No.’01 Adapter Plug (Battery)........ $2.00 
No. ’27 Detector Plug (A.C. Set).... 2.50 
No. 27 R.F. Adapter Plug (A.C. 
ge Sots RY ww 3.00 
Write for Free Literature — Liberal 
Discounts to Dealers and Service Men. 











1808 East 30th Street 
CLEVELAND - OHIO 














The ROOSEVELT 


Super-Heterodyne 
Uses new Pentode power 
tubes in push-pull, also 
new type variable-mu 
sereen grid. 9 tubes 
in all. 10 KC. sepa- 
ration, wonderful 
tone and distance. 
The most perfect ra- 
dio ever built. 

New CUB 

Midget 
Uses new Pentode 
power tube and vari- 
able-mu screen grid. 
Fine tone, selectivity 
and distance. Com- 
plete with tubes, 

9.75. 


COMMONWEALTH RADIO MFG. CO. 
843 W. Harrison St., Cable: RADCOM, CHICAGO 
























For the 
RADIO MAN 


ELECTRAD Resistors, Voltage Con- 
trols, Amplifiers and Sound Systems 
are used and praised by experts 
throughout the world. The products of long 


experience—highly perfected and moderetely 
priced. 


Write Dept. RC-7 for Complete 
New 36-page Catalog. 
175 Varick St.. New York, N.¥ 


=FLECTRAD= 











Official {$3.50 is] 
Radio Service Manual 


and Complete Directory of FREE 


all Commercial Wiring Dia- 
grams (352 pages—9 by 12”) 
_, To Dealers and Servicemen 
with our special introductory deal on 


RESISTORS 
Using New “K” Filament 


Y%, 1, 2 and 3 Watts, ' 
Cartridge and Pigtail Types 4 


See complete details of 
Manual on page 56 
WRITE TODAY FOR DETAILS OF 
THIS UNUSUAL LIMITED OFFER 


NCH ee. co., INC. 
.Cc New York, N. Y. 


BEST 


Sectional Rotary 


SWITCHES 


are ruggedly and accurately 

constructed to give exacting 

service. They may be fur- 

nished with any number of 

sections with either 

non - shorting or 

shorting make con- 

tacts, or with break 

‘ contacts. All cur- 

rent carrying parts of the Best 

Sectional Rotary Switch are 

well insulated with bakelite, 

from the shaft, mounting 

bushing, and each other. Made 

for mounting on any thickness panel and for 
switching any number of circuits desired. 


1775 aveetuty 














Write today for your copy of illus- 
trated price list and data sheet. 


Best MANUFACTURING Co. 
1200 Grove St., Irvington, N. J. 


Study RADIO zz 











CANADA'S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers D DAY, 
EVENING, HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 
RADIO COLLEGE OF CANADA 
Limited . 
310 Yonge Street - - - 


— 


Toronto 











PATENTS — TRADE MARKS 


All cases submitted given personal attention by 
members of the firm. Information and booklet free. 


Patent Office and Federal Court Practice 
Lancaster, Allwine & Rommel 
Patent Law Offices 
475 OURAY BLDG., WASHINGTON, D. C. 
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capacity between the electrodes. Its dis- 
tinctly rugged appearance marks the illus- 
trations of two of these “four-pillar” tubes, 
showing the assemblies. 

(National Carbon Co., New York City.) 


OUTLET PLATES 

ADIO wiring, as in hotels, apartments, 

new homes, etc., requires special de- 
velopments, of fixtures suited to the many 
diverse circuits employed. The wall plate 
illustrated, for instance, is adapted to a 
five-channel radio distributing system with 
master amplifiers, and affords volume con- 
trol as well. Other models combine a 110- 
volt receptacle also. Some twenty-five types 
are available, in brushed brass or brown 
molded bakelite face plates, ranging from 


au 


One of the numerous 
types of Carter radio 
convenience outlets for 
single and multiple 
installations. 





a simple antenna connection to the more 
complex devices. These plates are approved 
by the Underwriters Laboratories. 

(Carter Radio Co., Chicago, Ill.) 


NEW RESISTOR TYPES 
ESISTORS of the metallized type are 
R now available with a filament of a new 
design, described by the manufacturer un- 
der the term “K,” which is stronger as well 
as more durable, and therefore capable of 
stricter tolerance requirements, as well as 


1 
t 





Lynch “Type K” metallized-filament resistor. 


able to endure greater overload. These re- 
sistors are manufactured in cartridge and 
pigtail types, at wattage ratings from 0.5 
to 5. 

In addition, improved wire-wound resist- 
ors are also available in both types, to meet 
individual requirements, in all values from 
one ohm to half a megohm; cartridges also 
from 0.5 to 2.5 megohms. In the wire- 
wound, as in the metallized units, contact 














Lynch 


wire-wound precision resistor. 


is made permanent by the use of a molded 
metal end cap which protects against deteri- 
oration and therefore noise. The wire- 
wound resistors are rated at one watt, with 
a tolerance in value of 1% plus or minus. 
(Lynch Mfg. Co., New York City.) 


TWO-VOLT PENTODE 
HILE the °31 type tube provided a 
power amplifier suitable for two-volt 
sets, the qualifications of the pentode as the 





power stage par excellence for battery op- 
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eration made it certain that this design of 
tube would be forthcoming. 

The C-333 tube, which has just become 
available for set constructors as well as 
manufacturers, draws 260 milliamperes on 
the filament at 2 volts—double the current 
of the °31. It gives, however, four times the 
output, or 650 milliwatts undistorted out- 
put, at 135 volts on both plate and screen. 
The plate current is given as 14 milliamps, 
and the screen current at 3. The tube has 
an amplification factor of 63; a plate re- 
sistance of 45,000 ohms; and a mutual con- 
ductance, therefore, of 1400 micromhos. It 
has next the plate a “suppressor grid” which 
is connected internally to the filament. 

The recommended impedance load in th 
tube’s output is 7,500 ohms; and this value 
should be maintained fairly constant, to 
limit distortion to a minimum. The manu- 
facturers advise against the use of this pen- 
tode in series with the filaments of othe 
tubes, and recommend that a proper meter 
be used to check its operation. 

(E. T. Cunningham, Inc., New York City) 


VOLUME CONTROL UNITS 


Carter volume control 
resistor and powcr 
switch combination, 


| geet volume controls, in the 
resistances demanded by various cir- 
cuits, are available, with or without included 


switches, in values from 0.5 to 20,000 ohms; 
with resistance values uniform or tapering 
at either end; and in straight resistor o 
potentiometer arrangements. The units are 
very compact and rugged; they are fur- 
nished with single-hole mountings. 

(Carter Radio Co., Chicago, Illinois.) 


PORTABLE PROJECTOR AMPLIFIER 
A” amplifier which is completely A.C. 

operated, yet so carefully made as to 
function perfectly in field service in con- 


nection with photoelectric cells in sound 

















Operadio “‘Type 408" portable amplifier. 
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work is illustrated here; it is designed espe- 
cially for use with sound-on-film, in) con- 
junction with caesium-type photoelectric 
cells. It takes its input energy direct from 
the PE cell, the voltages necessary for which 
as well as for the filament of the exciter 
lamp, are delivered by the amplifier. 

Emphasis is placed upon the fact that 
no batteries are required or used in this 
amplifier. 

The design is such that the portable pro- 
jector amplifier may be mounted on the 
wall of a projection booth, between the pro- 
jectors; or it may be put in a convenient 
carrying case. It measures 19 x 21 x 8 in. 
deep. 

(Operadio Mfg. Co., St. Charles, Il.) 


UNDERGROUND SOLDERING 
SELF-SOLDERING ground post has 
been produced by an English manufac- 
turer, which is rather novel in this feature. 
It is a pipe with a brass point, so that it 
may be driven into the ground until only 
the end protrudes. At the upper end is a 
brass cap, to assist in hammering down the 
pipe; under this is a small cup to hold de- 
natured alcohol. After the pipe has been 
driven home, the end of the ground lead 
from the set is placed in the cup, with sol- 
der; and the alcohol is lighted, melting the 

solder and completing the connection. 

DUAL VOLUME CONTROL 
ined radio receiver circuits demand 
L variation of resistors simultaneously in 
two entirely isolated portions of the cir- 
cuit; where neither circuit has a connection 
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common to the other. The dual control il- 
lustrated being wire-wound, will operate 
non-microphonically in circuits carrying rela- 
tively high current. The standard case, il- 
lustrated, is 13, inches in diameter, and 
two inches high, one inch being due to the 
shaft. It will accommodate a 7,500 ohm re- 
sistance strip. For higher values, there 
are special casings. 


ae 


Wirt dual va- 
riable resistor 
for volume - 
control circuits, 


The resistance wire is wound on bakelite, 
and over it ride two nickel-silver spring 
contacts; six soldering lugs are provided for 
connection to the twin potentiometers. The 
unit fastens to the panel by means of the 
usual locknut. 

The construction is of “noiseless” type, 
lubricated; and, to prevent dust particles 
causing noisy operation, is provided with a 
metal cap which fits tightly over the 
mechanism. 

(Wirt Company, Philadelphia, Penna.) 


Latest Testing Equipment 


(Continued from page 11) 














Burton-Rogers “Model 3” tube checker. 


shorted. Six sockets enable testing any type 
tube—and under rated filament, grid and 
plate conditions (grid-bias adjustment for 
each tube being obtained automatically). 
Three push-buttons are provided to control 
the circuits. 

(Burton-Rogers Co., Boston, Mass.). 


ANALYZER AND CHECKER 
OMPLETENESS in servicing equipment 
is excellently illustrated by this com- 

bination instrument for precision testing, 
both of receivers and of their tubes sepa- 
rately. Eleven meter ranges are also avail- 
able for external tests, by means of pin- 
jacks. The meters are precision instru- 
ments; the A. C. meter (left) having a 
double movement to permit lowest current 


consumption; and the D. C. meter being a 
1000-ohm-per-volt type. With the elaborate 
switching equipment illustrated, care has 
been taken with the circuit arrangement so 
that it is impossible to damage it by incor- 
rect operation. Meter readings cover up to 
800 volts and 100 milliamps; higher scales 
may be obtained on special order. The 
equipment is housed in a black molded bake- 
lite carrying case, which affords room for 
the necessary test leads and other acces- 
sories. 
(Van Horne Tube Co., Franklin, Ohio.) 














Flewelling Van-Horne “Model H” analyzer. 


NEW TUBE CHECKER 
HIS instrument indicates the “end of 
life” or at least the stage of service, of 
all types of amplifier, power and rectifier 
tubes; tests separately the plates of °80- 
type rectifiers; and, through an ingenious 





FREE with 10 
Metallized 


Resistors 


The |. R. C. Resistor 
Replacement Guide 


now in a new 


Pocket Size 


So remarkable has been the growth 
in popularity of this Service Manual— 
so constant its use by thousands of 
Servicemen, that — 


we are now publishing it in smaller 
and more convenient size — 

a size that can be readily slipped 
into your pocket—more convenient 
to carry and use. 

Furthermore it now has a substan- 
tial leatherette binder, adding to its 
appearance and durability. 

There are more pages than ever be- 
fore in the I. R.C. Guide. It gives all 
the resistor data you need to know 
about any popular receiver—the 
proper typesand values to use inevery 
set placed on the market since 1926, 


Write us at once and become the 
owner of this wonderful manual. 
FREE with the purchase of 10 
I. R. C. Metallized Resistors—or it 
may be bought in its new form for 
$1.00. New sheets, mailed period- 
ically without charge, keep it always 
up to date. 


INTERNATIONAL RESISTANCE CO, 
Philadelphia 


I(R\c 
Metalli 
RESISTORS 


All orders for Resistors referred to Jobbers 

ee ee ee ee ee ee Oe ee ee Oe Oe oe me 

INTERNATIONAL RESISTANCE CO. C-7 
2006 Chestnut Street, Philadelphia 

Gentlemen: — (Check offer you are interested in) 

(J I enclose $1.00 for Replacement Guide, 

(CD Please send price list of Metallized Resistors, I wish to 
purchase assortment of ten, which will entitle me to 
eplacement Guide Free. 
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Na=ac0 


Latest Price Sheet—showing hun- 
dreds of adapters of interest to 
service men, experimenters, inven- 
tors and manufacturers. 

New Analyzer Plug that locks to 
adapters. 

ADAPTERS for pickups, micro- 
phones, voice recording outfits, 
short wave sets, tone control, tube 
changes, the new 2-volt tubes, set 
analyzers and tube checkers. 
ADAPTERS for testing new pen- 
tode tubes in your present analyzer 
or checker. 

SOCKETS for replacement and 
experimental work. 

SPEAKER PLUGS, multi-wire 
cables and outlets. 

Send for Price Sheet Today 

ALDEN MANUFACTURING Co, 
Operated by Alden Products Company 


715 Center Street Dept. T 
Brockton Mass. 





“It’s the contact that counts” 














Full details about the OFFICIAL 
RADIO SERVICE MANUAL and 
the RADIO SERVICE MAN’S 


HANDYBOOK appear on page 56 of 
this issue. If you have not yet famil- 
iarized yourself with the contents of 
these important radio servicing books, 
do not fail to read the announcement 
which tells all about them. 
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Genuine “ALCOA” stock, silverdip ome, 
5x9x 6 





ALUMINUM BOX SHIELDS 


$1.89—14 x 6 x 6, $3.85, x 
7 Monitor size $3.25. 5x 5x at 
eld (like picture on right) $1.00. 

Any Size to Order. 


ase include Px 
AN, | THE RADIO MAN, Inc. 
Dept. RC-73! 


stage. 


Cortlandt SL 





110 volt Toggle Switches, 19¢; 3 for 
Make and break push buttons, 20e. 
xible shafts for Auto Sets. Relays In- 
ated flexible coupling, 25e; 5 for $1.00, 
emanate “BUDDY” TEST PROD 
Always sharp pointed, using 
phonograph needles, 4-ft. wires, 
spade or phone tips Colored 
nipples identify each lead, 
$1.50 pair 
We specialize in radio parts 
exclusively—parts furnished for 
any 4 in any magazine. 


n 
New York, N. Y. 
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arrangement upon which patents are pend- 
ing, tests for noisy tubes. It is self-biasing. 

Six sockets are provided, so that tests 
may be made at the rated filament voltages. 
Colored buttons simplify the operation of 
the tube checker. The meter incorporated 
has a 0-40 scale and a D’Arsonval move- 
ment. It is supplied with or without lid, 





Dayrad “Type L” self-biasing tube checker. 


and in a professional carrying case, for 
A.C. operation at all commercial voltages 
and frequencies. 

(Radio Products Co., Dayton, Ohio.) 


SHORT-WAVE ADAPTERS 
HORT-WAVE adapters, exhibiting a 
family resemblance, since they are the 

latest children of the well-known short-wave 
designer, E. T. Flewelling, are available in 
several models. ‘That illustrated employs 
three tubes; a ’24, a ’27 and an ’80, since its 
power supply is self-contained. It works on 
the frequency-changing principle, feeding 
into the antenna circuit of a broadcast re- 
ceiver. With the three sets (each of two) 
of plug-in coils supplied, the band from 15 
to 180 meters is covered. It operates on 
110 volts, 60 cycles, from the light line. A 
switch gives the choice of long or short- 
wave reception without disconnecting the 
adapter. The size is 10x7x3%, inches, and 
the weight about 12 pounds. 

A two-tube model of similar type, but 
without the rectifier, derives its plate sup- 
ply from the receiver, or a suitable dry bat- 
tery; its filament transformer may be ob- 
tained for 25-cycle or for 220-volt opera- 
tion, if needed. 
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A “midget” two-tube adapter is also avail- 
able; it has a black molded bakelite 
7x5x17¥ inches, and uses two type ‘27 tubes, 
with but one coil for each waveband, 
the 15-180 meter range. The control] 
required is a vernier dial. In this model, 
the panel is horizontal, and the tubes are 
mounted externally. 

(Van Horne Tube Co., 


case, 


over 


sole 


Franklin, Ohio.) 


e 
Service Notebooks 
(Continued from page 15) 

spool, it is only necessary to unwind one 
turn of wire and then connect and solder 
to the terminal; leaving a little slack so 
the wire won’t break again. If the break 
is at the inside terminal, it will be necessary 
to install a new R.F. transformer unless 
the end of the broken wire is long enough 
to resolder. 

The tone control used on the “96-111” 
series can easily be installed on the “Model 
95” by doing away with the “local-distance” 
switch. Cut off the wires leading from it at 
the small 20-ohm resistor which is located 
on the antenna coil; then remove the switch. 
To install the tone control, bend the lip 
on the chassis (which held the “L-D” 
switch) forward to allow the shaft to enter 
hole in lip. After entering shaft in hole, 
bend lip back to original position and 
fasten tone control in position. Run a wire 
from the terminal on the tone control, to 
plate of first A.F. tube, and installation is 
finished. The tone control is Philco part 
No. 4037A, and is only 65 cents list price. 




















Flewelling “Model L” (three-tube) adapter. 





Crosley “Super Buddy Boy” 


(Continued from page 21) 


lyne receiver, measuring only 153, x 1514 
x 9 11/16 in. deep, is a model of efficiency 
and a notable demonstration of the possi- 
bilities of the newest vacuum tubes. 

For the consideration of technicians and 
the convenience of Service Men, the follow- 
ing technical data are appended: 

Volume control resistor Rl has a value 
of 2,500 ohms; R2, 1100 ohms; R3, R12, 
R15, 1.0 meg.; R4, 45 ohms; R5, 1220 ohms; 
R6, 2150 ohms; R7, 3,000 ohms; R8, 6,500 
ohms; R9, 3,500 ohms; R10, 300,000 ohms; 
R11, 60,000 ohms; R13, 0.5-meg.; R14, 
25,000-40,000 ohms; R16, 2,000 ohms; R17, 
20,000 ohms; R18, 10,000 ohms; R19, 220 
ohms; R20, center-tapped resistor. 

Condensers Cl, C2, C3, constitute the 
tuning gang; and CIA, C2A, C3A, their 
trimmer capacities. Condensers C4A and 


C4B are I.F. trimmers. Condensers C5, 
C7, Cll, C13, C15, have a capacity of 0.5- 
mf.; C6, C9, 0.1-mf.; C8, 1. mf.; C10, C14, 
C17, .02-mf.; C12, .001-mf.; C16, .002-mf.; 
C18, C19, 8 mf. electrolytic condensers. 
Average operating voltages follow. 
ment potentials: V1-V6, 2.4 volts; V7, 4.8 
volts. Plate potentials: V1 and V4, 180 
volts; V2, V5, 200 volts; V3, 33 volts; V6, 
280 volts; V7, 300 volts (each plate) 
Screen-grid potentials: V1, V4, 50 volts; 
V2, V5, 7 volts; V3, 90 volts; V6, 280 volts. 
Control-grid potentials: V1, V4, 2 volts; 
V2, 7 volts; V5, 9 volts; V6, 20 volts. Plate 
and grid potentials are measured with a 
meter of 600 ohms per volt, or higher re- 
sistance; with reproducer connected, vol- 
ume contro] full on, and line-potential of 
11714, volts. 


Fila- 
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Operating Notes 


(Continued from page 14) 
was being received. To provide for this, 
a S.P.S.T. switch was mounted on the cabi- 
net front, in with one leg of the 
400-ohm shunt, and marked “Local-Dis- 
tance.” An even better stunt, though more 
dificult, is to mount a variable resistor 
(about 10,000 ohms) on the cabinet front, 
and connect it across the two lugs on the 
terminal strip. When the full resistance is 
used, it will have no effect on the circuit 
but, as the resistance is varied, it will be 
found that best results with various stations 
are obtained at different settings. Opera- 
tion with this method is more efficient than 
the first, but less simple. 


series 


Adjusting Compensating Condensers 

The new Philco “Model 111” super pres- 
ents a formidable appearance when it comes 
in for realignment. It has nine adjustments; 
these for the first IF. primary and second- 
ary are made from beneath the chassis, 
the rest from above. This set uses an inter- 
mediate frequency of 175 ke.; first adjust 
the LF. stages at this frequency (in order 
3, 2, 1), and then adjust the high-frequency 
condenser at 1,400 ke. when the dial reads 
in conformity with this frequency. The 
low-frequency is then adjusted at 600 ke. 
The two antenna compensators may be ad- 
justed before or after this procedure; at 
about 1400 ke. for maximum reception. All 
adjustments are made for maximum re- 
sponse with an accurately-calibrated oscil- 
lator. Do not forget the detector com- 
pensator. (See Data Sheet 45, page 12.) 

“That elusive hum” was recently en- 
countered on a Majestic “90” chassis; the 
hum was apparent off the station, but at 
resonance it was very loud. This condi- 
tion was caused by an open filter condenser 
in the pack; hum on resonance may be 
caused by any condenser after the choke. 

\ cause of intermittent and noisy re- 
ception on Kennedy “Model 526” has been 
found in a faulty compensating condenser; 
there are two of these. In order to adjust 
them, the shields must be taken off the 
screen-grid tubes. The adjusting screws 
look like simple mounting screws; they are 
located on the condenser housing between 
the first and second ’24's, and between the 
third °’24 and °27. When the insulation 
cracks, it is usually necessary to replace 
these. 

he Radiola 
“ocal - distance” 


“44" and “46” include a 

S.P.D.T. switch which 
‘ounds the antenna loading coil through a 
023-mf. condenser when at local setting. 
hen a complaint of feeble reception on 
the “loeal” position is received, it may usu- 
‘ly be corrected in the following manner. 

‘move the chassis; the compensating con- 
denser adjustments are located in the front. 
“hey are plain flat-head screws, flush with 
‘the chassis. Align the set with the switch 
in “local” position. It may be that replace- 
ment of the .00023-mf. condenser is neces- 
sary; if this opens, or alters its capacity, 
the receiver will not be properly grounded. 
On the Brunswick “S-31" phonograph 
combination, intermittent action may be 
caused by the 0.1-mf. tubular condenser, one 
terminal of which is soldered to one of the 
lus of the radio-transfer switch. 
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Endorsed by the 
Radio Service Managers’ 
Association of New York City 


additional data you may 


ALL valuable data. We want you to understand that John F. 


the entire cost of this book. 


for service men. 


1440 Broadway - . . . 










Now Ready 


The NEW 1931 
TROUBLE SHOOTER’S 
MANUAL 
by 
John F. Rider 








Complete with the FREE Question 
and Answer service. 


This volume is the most extraordinary book 
ever prepared for the radio service man! It 
represents the data compiled during the past 
11 years and nothing ever published for use 
by the Radio Service “Man is as complete and 
as comprehensive as this work by Join F. Rider. 


More than 950 pages! 

More than 1500 diagrams! 
Whatever your problems in connection with 
radio service work, the 1931 Trouble Shooter's 
Manual will supply you with the vital data con 
cerning the circuit, the socket layout, the set 
analyzer voltage data, the color code, the in 
ternal connections of enclosed units, chassis 

structure, peculiarities in the radio receiver 
If you have any special problems John F. Rider will be glad to furnish you whatever 
require. If you purchase the manual your questions will be 








and Philadelphia 


ered free. 

For the first time since the existence of the radio service industry, ONE book contains 
Rider spent nineteen (19) 
hs compiling this book. In it you will find the WHOLE line of receivers manufactured 


by the popular American and Canadian receiver manufacturers, 


COMPLETE—COMPREHENSIVE—UP-TO-DATE—it covers the entire radio and public 


address field. 


The book is divided into eleven (11) sections. 


Section 1 A modern Radio Service and Trouble Shooting Course. 

Section 2 An explanation of the principles and application of Set Analyzers. 

Section 3.—Vacuum Tube Data and Tables. 

Section 4.—Wiring diagrams of ALL popular commercial receivers manufactured since 1920. 

Section 5.—Wiring diagrams of public address and power amplifiers, inclusive of the products of the most 
famous manufacturers 

Section 6.—Wiring diagrams of ALL popular eliminators and power packs 


m 7.—Wiring diagrams of ALL popular short wave receivers and adaptors 
m 8.—Wiring diagrams of ALL popular kit receivers, old and new 

m 9 Wiring diagrams of the popular Set Analyzers, old and new 

m 10.—Wiring diagrams of midget receivers 


Section 11.—Peculiarities in radio receivers, a section which you can remove from the book, bind 
separately and carry with you This section is a distinct innovation in radio service 
literature It will tell you of any special features which you must know of when testing 
the receiver. Every commercial receiver in the 1931 Trouble Shooter's Manual by Rider 
is mentioned in this section 

No matter what other books you may have, YOU NEED THE 1931 TROUBLE 

SHOOTER’S MANUAL because it includes many diagrams and details which have NEVER 

BEFORE appeared elsewhere. . . . This book contains many diagrams which are not available 

from any other source. Remember that one diagram with color code may save you enough 


and enable you to complete a successful repair in such fashion that it will repay you for 
. . Hot off the press! 


The free question and answer service personally conducted by John F. Rider will be worth 


a lot of money to you. ... It is FREE with the 1931 Trouble Shooter's Manual 

The book is loose leaf, beautifully bound. The pages are 8% x 11 inches The drawings 
are large and easy to read. ALL of the vital data is shown upon the same page Electrical 
constants are furnished ... No expense was spared to compile this book IT WEIGHS 
6 POUNDS. Every man who is doing service work should have this book! 

SOLD WITH A MONEY BACK GUARANTEI IF YOU DON’T LIKE IT, SEND 
IT BACK AND YOUR MONEY WILL BE REFUNDED. WE ARE CERTAIN THA‘ 
YOU WILL BE MORE THAN PLEASED. 

We are in a position to supply individual diagrams of receivers and to answet questions 


Write to us. 


PRICE $5.00 Postpaid. We will send the book C.O.D. 
RADIO TREATISE CoO., INC. 
New York City 








Soft Aluminum Pregrooved Blank Kec- 
ords for Instantaneous Home Recording. 








__F-R-E-E 
VOLUME CONTROL 


Double Faced. 








. 2 uJ Y 7 
Give GI I bE 
Volume Compiled By Engineering Staff of 
Brilliancy Cc 
Durability L AT 
List Prices — ny — oat 
6 inch $0.50 Here is a real helpful bulletin for Service Men 
Sinch 0.75 | Dealers, Radiotricians and Experimenters—it is sent 
Winch 1.00 | ‘bsolutely FREE upon request. CLAROSTAT’S many 
years’ experience manufacturing Volume Controls and 
Also Microphones—Double and Single | > ngltgyie| resistors has made it possible to prepare 
Button, Transformers, Mounts, Cable, | | Gam af eodlo anf cand oie a Oe ee 
Plugs, ete. New 32-Page Catalog just out. write today and mention RADIO-CRAFT. 
UNIVERSAL MICROPHONE CO., Ltd. CLAROSTAT MBG. CO., Inc. 
Inglewood Dept. R.C. California | 285 North 6th St. Brooklyn, N. Y. 
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SKINDERVIKEN 


r 
ww) 


The Most Sensitive Microphone Button 
(ACTUAL SIZE NOT BIGGER THAN A QUARTER) 


You can easily make a highly sensitive detecto- 
phone by using a Skinderviken Transmitter Button 
to collect the sound waves. You can build your 
own outfit without buying expensive equipment. 
Think of the fun you can have with such an 
instrument. 

You can install an outfit in your home and hear 
the conversation being held all over the house. 

Full directions for connecting up the button for 
use as a detectophone are given in our 12-page 
booklet. 

These wonderful little SKINDERVIKEN micro- 
phone buttons may be used for hundreds of uses, 
such as: 

RADIO AMPLIFIER 
DETECTOPHONE 


PHONOGRAPH AMPLIFIER 

TELEPHONE AMPLIFIER 

STETHOSCOPE LOUD SPEAKER AMPLIFIER 

MICROPHONE CRYSTAL SET AMPLIFIER 
HOME RECORDING OUTFIT, ETC. 


95c EACH Two for $1.75 
12-PAGE INSTRUCTION BOOKLET 


containing suggestions and diagrams for innumerable 
uses, furnished with each unit. 














EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 


WE PAY $5.00 IN CASH 
for every new use developed for this unit 
and accepted and published by us. 


SEND NO MONEY 


When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 

(Canada and Foreign: cash with orders) 


cee eee ee 


PRESS GUILD, Inc., RC-731 
16 Murray St., New York, N. Y. 
Please mail me at once as many of the following items 
as I have indicated. 
.Skinderviken Transmitter Units at 95c. for 1; $1.75 
for 2; $2.50 for 3; $3.20 for 4. 


When delivered I will pay the postman the cost of the 
items specified plus postage. 





ATENT Write for Free Guide Book, 
ont oa TO OBTAIN A 
ENT” and Record of 
Invention Blank. Send m.., or sketch and descrip- 
tion of your invention for our Free Opinion whether it 
comes within Patent Office —, tabi and ELEC- 
TRIC rt ¢ aoe a Specialty. Pr E fici 3 a Service. 
T OF FEES IN "INSTALL 
victor bs MEVANS & CO., 923 - 9th, Washington, D.C. 
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SOMETHING DIFFERENT 
Mystery Cigar Lighter 


Make Big Money 


Showing this Scientific Marvel to Men. 

New Principle of Ignition. What Makes 

It Light? No Flint or Friction. bt 
Guaranteed. Sample with Sales Plan, 25c. 
a Gold, et or Chromium Plated, 
1.00. 


MFG. CO 
Desk sr g A, Method Prat Bradford, Pa. 











RADIO-CRAFT 


July, 1931 


Construction of the Radio Robot 


(Continued from page 26) 


Two Durham 10,000-ohm “metallized” re- 
sistors, R5, R10; 
Two Durham 1-meg. 
resistors, R6, R7; 
One Electrad 10,000-ohm Type B-100 re- 
sistor, R11; 

One Electrad 21,000-ohm “Type 250” volt- 
age divider, R12; 

One Electrad 750-ohm “Type B 7.5” wire- 
wound “Truvolt” resistor, R13; 

One Electrad 50-ohm “Type VY” resistor, 
R14; 

Four Polymet 1-mf. “Type A” by-pass con- 
densers, Cl, C2, C4, C5; 
One Polymet .01-mf. mica-dielectric fixed 
condenser, C3; 
Two Polymet 4-mf. 
densers, C6, C7; 
One Polymet 2-mf. 
denser, C8; 

Two UY sockets, for V1, V2; 

Four UX sockets, for V3, V4, V5, V6 

One Arcturus “Type 124” screen-grid tube, 
Vi; 

One Arcturus “Type 127” tube, V2; 

Two Arcturus “Type 150” power tubes, V3, 
V4; 

Two Arcturus “Type 181” half-wave rec- 
tifiers, V5, V6; 


(1-watt) “metallized” 


“Type C” filter con- 


“Type C” filter con- 








HDR = HEAVY-DUTY RELAY TO A HEAVY- 
OUTY 
MASTER 


RELAY 




















UNIT RC 














Fig. 6 
When the three toothed wheels have been pulled 
around, then only does the relay operate. 
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Fig. 7 
Three channels turn the head one way, raise 
the left arm, or the whole figure. Three more 
reverse the directions of motion. 

Two Amertran 30 hy. “Type 854” filter 
chokes, Chl, Ch2; 
One / nertran “Type 
transtormer, PT; 
One Amertran “Type H-4648” power trans- 

former, PF; 
Two Universal two-button microphones, M1, 
M2; 
Four binding posts, 1, 2, 3, 4; 
One control-grid clip for V1; 
One aluminum chassis (size optional). 
(In August Ravio-Crarr, Mr. Cisin will 
explain light-ray and phonograph record 
control of the robot, with other details of 
operation.) 


PF-250A” 


pow er 


Choosing Replacement Resistors 


(Continued from page 17) 


If we reduce this to plain figures, for 
the case given above, we shall find that at 
a screen-grid voltage of 90 and a normal 
effective impedance load of 100,000 ohms, 
the gain is equal to 

400 x 100,000 
= 80 





400,000 + 100,000 
whereas, when the screen-grid voltage is re- 
duced to 50, the gain is only 

800 x 100,000 





= 61.6 
1,200,000 + 100,000 

The above shows how seriously the gain 
per stage (ie. sensitivity) has been af- 
fected through the use of a poor quality 
resistor. 

Many kinds of trouble may appear when 
cheap replacement resistors are used, but, 
regardless of the exact way in which the 
trouble manifests itself, it is sure to con- 
stitute a direct reflection on the ability 
and skill of the Service Man. 

When a radio set has just been repaired, 


the owner cannot be blamed for losing con- 
fidence, if it promptly develops new troubles 
or stops working altogether. The natural 
inference is that the Service Man did not 
understand his work, or that he performed 
an inferior repair job. It goes without say- 
ing that no radio man wants to risk the 
loss of his good reputation in this or any 
other such way. 

The Service Man, however, invariably has 
many other things to worry about, besides 
rigging up meters to test every resistor that 
he uses. How then, can he be reasonably 
certain that he is using the specified values? 

The answer to this important question 
should serve as a guide to every reputable 
radio Service Man. All uncertainty can be 
eliminated by the use of standard, advertised 
and guaranteed resistors. Even if such re- 
sistors cost a little more at first, they are 
cheaper in the long run; since they give 
perfect performance and thus establish cus- 
tomer confidence and build up a lasting busi- 
ness for the Service Man. 
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RADIO-CRAFT 


The Latest Small Sets 


(Continued from page 21) 


AN ATTRACTIVE MIDGET 

HE “Vitatone” Midget radio set fea- 

tures a “full-vision” type tuning scale, 
graduated from 0 to 100. A 3-amp. auto- 
motive-type fuse is the protective device in 
the power input circuit; this fuse clips into 
one of two positions, thus adjusting the input 
connections for high or low line voltage. 

Three type ’24 tubes are used in the R.F. 
circuit; their amplified output is fed into 
a type ’27 power detector, the output of 
which feeds a type ‘45 power tube. In the 
plate circuit of the last is connected, from 
plate to chassis, the tone control, consisting 
of a 10,000-ohm variable resistor in series 
with an 0.5-mf. fixed condenser. An ‘80 
completes the tube kit. 

Volume is controlled by the simple pro- 
cess of shunting a 1,000-ohm variable re- 
sistor across the first R.F. transformer’s 
primary. The volume control in this re- 
ceiver is combined with the off-on switch. 
The dynamic reproducer used in the “Vita- 
tone” receiver has a 2,500-ohm field; which 
connects in the “B-+-” power lead as one of 
the two filter chokes. 

The instruction sheet which this manu- 
facturer furnishes to the set owner contains 
a piece of advice which, though not pro- 
found, is at least uncommon in this form. 
It reads: “In all cases, do not attempt to 
repair the set yourself. Call a competent 














Chassis of the “Model 54” Vitaton 


Service Man; otherwise your guarantee will 
be nullified and void.” It is accompanied 
by the circuit diagram and _ operating 
voltages. (Zaney-Gill Corp., Chicago, Ill.) 


NEW SUPERHETERODYNES 
OUR superheterodyne receivers have 
been introduced under the Clarion ban- 

ner: “Model 80” 7-tube, mantel-type: 
“Model 81” 7-tube console; “Model 90” 8- 
tube mantel-type; and “Model 91” 8-tube 
console. Their two outstanding circuit dif- 
ferences are described below: at the same 
time, attention is called to a Data Sheet, 
covering the Clarion “90” series, in this 
issue. 

Six tubes are used in the fundamental 
“80” series superheterodyne circuit. “Vari- 
able-mu” and “pentode”—the latest words in 
tubes—are found in both the “Model 80” 
and the “81” receivers; three of the former, 
of "51 type, being used as first R.F., first 
detector, and first I.F., positions, and the 
latter as a power output tube. A screen- 
grid type °24 is used as the second detector; 
and a type ’27 functions as the oscillator. 
The rectifier is an ’80. 


A_ switch-operated tone control connects 
a .02-mf. fixed condenser across the pri- 
mary of the output audio transformer. Vol- 
ume is controlled by varying the potential 
on the cathodes of the two ‘51's used as am- 
plifiers; the circuit includes, between cath- 
odes and chassis, a 10,500-ohm variable re- 
sistor and a 230-ohm fixed resistor. The 
detector is resistance-capacity coupled to 
the pentode. ‘The reproducer’s field coil is 
connected in the “B—” lead. 














Exterior of the “Model 90” Clarion. 


Automatic volume control, added to the 
circuit used in the “80” Series Clarion re- 
ceivers (and the circuit modified accord- 
ingly) produces substantially the connec- 
tions that constitute the “90” Series Clarion 
receivers; as shown in the Data Sheet (No. 
6) previously referred to. The automatic- 
volume-control tube is a screen-grid ‘24. 
The tone control in this model is smoothly 
adjustable. 

(Transformer Corporation of America, 


Chicago, Til.) 


A RADIO PHONOGRAPH 

¢ the combination illustrated here, a 

French manufacturer has found what is 
very nearly ultimate simplicity. The re- 
ceiver is of the regenerative type still very 
common in Europe, with two stages of audio 
following; the latter are used with the 
phonograph pickup. While the arrangement 
is not especially attractive, compared with 
the elaborate consoles used here, it is quite 
inexpensive. An external loud speaker is re- 
quired. 

















s a French combinaiton 
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Inner curve shows Stenode’s selectivity, outer curve 
that of ordinary receiver. Lines areS k. c. dis- 
tant from Line A. All background noise included in 
the light portion between A and BB is eliminated 
by the Stenode. 


STENODE 
TUBES 


Until the American Tube Manufac- 
turers licensed by the Stenode Cor- 
poration of America are in sufficient 
production, we can supply the 
rapidly growing demand of labora- 
tories and serious investigators for: 


QUARTZ CRYSTALS 


Suitably Mounted in Tube Form 
To Fit Standard Tube Sockets 


These crystals are all approved by 
our own laboratory after actual tests 
in a standard Stenode developed 
under the patents of Dr. James A. 
Robinson, M.B.E., D.Sc., Ph.D., 
M.LE.E., F.lnst.P., and former 
Chief of Wireless Research, British 
Royal Ajir Force, by the engineers 
of the Stenode Corporation of 
America. 


All crystals are ground fo respond 
to a frequency of 175 kilocycles, 
which is the frequency accepted as 
standard in all modern superhetero- 
dynes, and are mounted in vacuum 
tube form. 


STENODE 


Stondard UX ) Price 
TUBES 


Socket Base $15 





“If it isn’t a STENODE 


it isn’t a modern receiver.’” 


STENODE 


CORP. OF AMERICA 


(Formerly American Radiostat Corp.) 
Hempstead Gardens, L. |., N. Y. 
STENODE CORP. OF AMERICA 
Hempstead Gardens, L.!., N. Y 
Enclosed find 1) Personal Check, 1 P. O. or 
0) Express Money Order for which please for- 











ward me . ..Stenode Tubes. 
(state number) 


Street 

















Dr. T. O'CONOR SLOANE 
Will Teach You at Home! 


NYONE WHO CAN READ AND WRITE can study 

Chemistry through our simply prepared course. You 

don’t need a higher education, and you don’t need 
any previous experience or preparation. Chemistry is not 
harder to understand than electricity or radio. Just plain 
sense and ordinary observation powers. 


We Can Teach You At Home 


Our faculty knows just how to mold you into a skilful 
laboratory worker. THE HEAD OF OUR STAFF 15 
DR. T. O’CONOR SLOANE, scientist, engineer and author 
of wide repute. He has had more than fifty years of 
teaching experience. Our course fits you for an immediate 
position in a chemical laboratory, and you do not have 
to give up what you are doing now to learn it. During 
evenings and week-ends you can work at home on the 
fascinating experiments and the delightfully simple but 
comprehensive lessons. 


Laboratory Outfit Free 


THE COMPLETE CHEMICAL OUTFIT and APPARATUS 
supplied to you as part of your Course, without extra 
charge, makes you the owner of a laboratory, containing 
all the materials and instruments used by a_ full-fledged 
chemist This working kit, which is shipped to you at 
the outset of the course, becomes your permanent property. 
It is a sturdy fitted wooden cabinet containing over 10 
pieces of laboratory apparatus and chemical supplies. 


Big Money in Chemistry 


CHEMISTS ARE WELL PAID MEN. Not only will 
our training help you to get a better job, but a worth- 
while start on a new level, You can patent the work of 
your hands and your brain, and perhaps make millions of 
dollars on a new chemical discovery 

Every day the newspapers and magazines are full of new 
items reporting new chemical discoveries—in mining, in 
electricity, in foodstuffs, in sanitary and medicinal appli- 
ances, in paper-making, rubber, steel, iron, dyestuffs, tex- 
tiles, in fact in every well known industry—and behind 
each of these discoveries stands a well-trained chemist 
who knew how to take advantage of opportunity! 


No Exaggerated Claims 


THE INSTITUTE DOES NOT CLAIM that every chemist 
makes millions, nor do we guarantee that you will imme- 
diately get a job paying $10,000 a year But many 
» done it and there is no reason why you can not do 
Often enough you read or hear about men who 
have found the highest recognition, from small, inconspicu- 
ous beginnings, and you wonder how they got the “‘lucky 
breal.."" Why, jou wonder yearningly, couldn’t you be 
such a “‘lucky’’ fellow? You can be—but you have to 
meet luck half way. 


Get Started Today! 


IF YOU WOULD LIKE TO KNOW MORE AROUT 
CUEMISTRY, and if you are sincere in your desire to 
eet out of the tread-mill of job anxiety and wage de- 
pendence, if you have ambition enough to want to become 
a chemist, and perhaps a famous one some day, you will 
not wait until tomorrow to find out how to go about it. 
MAIL the coupon below teday. There is no charge and 
no further obligation You will be simply asking us to 
write you about something that you want to know. 


POS eae enemas en aneenamenens 
Chemical Institute of New York, tne. 
Dept. RC- 
19 Park Place, New York, N. Y. 

Please send me at once, without any obligatic on 
my part. your Free Rook “Opportunities for Chem- 


ists,” and full particulars about the Experimental 
Equipment given to every student, 


NAME .... 
ADDRESS ..... 


eee e ee eeeeeeeeeeeeeeses 


CITY ..ccccccccccescccsesccsess STATE... ccccccccess 
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Making Money in Radio 
Servicing 


(Continued from page 15) 


Use your own ideas, coupled with those 
of others. ‘To amplify this statement, I cite 
one instance where I used another fellow’s 
idea but did the job differently; I refer 
to using the new 2-volt tubes in the “Radiola 
28.” I made two adapters, one containing 
a 750-ohm resistor and one with a 4-ohm 
resistor; this saved opening up the cata- 
comb. All changes were made externally; 
thus saving a great deal of time and labor. 

Don’t tell your customer, “It can’t be 
done:” because it can be done and, if you 
don’t do it, some other enterprising Service 
Man will do it and you will lose both the 
business and the good will. 

I hope these few lines will impress you 
with the fact that our job is to sell service; 
and real service pays. 

(Mr. Smith closed his letter with a gen- 
erous Offer to assist any Service Man with 
advice on these jobs. However, all these 
subjects have been the themes of articles 
in recent issues of Rapio-Crarr. ‘Tone con- 
trols, for instance, were discussed in the 
January and February issues of this year; 
operating battery sets from the D.C. line 
in the October, 1930, issue; power grid-leak 
detection and conversion of old Radiolas 
for 2-volt tubes in the May, 1931, issue; 
and there have been repeated articles on 
frequency-changing, short-wave converters. 
The Service Man should consult all sources 
of published information before writing for 
advice; and when writing to a fellow Service 
Man, or an author, for personal advice on 
a specific problem which is not covered, he 
should enclose, not a stamp but a stamped 
and self-addressed envelope of good size 
and quality—Service Editor.) 


The Open Forum 


(Continued from page 16) 


selling his product, not in keeping it sold. 
The manufacturer advertises his product 
and creates the demand—the Service Man 
comes along and says: “Keep your old set 
and let me make it like new.” The sales- 
man: “Throw it away or trade it in for 
a new up-to-date one.” I don’t pretend to 
know the solution to this situation but I 
have an idea which might be of help. 

I think a customer’s radio should give 
him the best of service which the type 
owned is capable of, until the time comes 
when the customer wants to buy a new 
one; as there is no one who does not want 
to take advantage of the improvements and 
refinements that come with progress. This 
cannot be done without manufacturers’ co- 
operation. The salesman should thoroughly 
demonstrate his machine and acquaint the 
prospective owner what to expect from his 
set, and what it will not do. It is not a 
Service Man’s job to go out and explain the 
phenomena of fading, and why they can’t 
get the old home town every night, ete. 

It is my policy never to advise a customer 
to spend more than one third of what the 
set would bring at market prices in order 
to repair it. This I think is fair to the 
customer, the salesman, and the manu- 
facturer. It is very hard to procure service 


July, 1931 


notes and other technical information from 
manufacturers whose sets you do not handle ; 
I can’t understand why, if you are capable 
of servicing several other standard makes. 
I am a dealer’s Service Man, and my house 
repairs all makes of radios. I think the 
evil of supplying would-be Service Men 
with notes is more than offset by depriving 
the deserving ones of them (that, I be- 
lieve is the general excuse). 

In closing, I would like to say that | 
get more real information from your maga- 
zine (and other publications I subscribe to) 
in one month than I do from the manufac- 
turers themselves in several months; and it 
is at my own expense too. Think this over, 
fellows. 

Following are a couple of “Hints to 
Manufacturers.” Put some kind of backs 
to cabinets; the lack of this has been com- 
mented on numbers of times by customers. 
I think all service notes should be drawn 
with condensers, chokes, resistors, and etc., 
indicated as to value and not by color 
scheme (as some are doing for resistors) ; 
as this makes it harder to substitute when 
defective part is not readily procurable. 

I am making a list of common ailments 
of sets which we handle, that may be of 
use to some other Service Man. Wishing 
you continued success I am, 

Very truly yours, 





Atlanta, Georgia. 
(We shall be very glad to hear again 
from our correspondent, who made the over- 
sight of omitting to siqn his name before 
closing the letter.—F.ditor.) 


LICENSES FOR SERVICE MEN 
editor, Rapio-Crartr: 

I see by the papers, and some of the 
magazines, that some states are considering 
measures to compel any man wishing to 
do radio work to pass an examination as 
to his qualifications. This certainly would 
be a very great boost for the professional 
Service Man; as the radio field would be 
cleared of a great number of those over- 
night radio mechanics. Any honest, thinking 
radio man who has spent his time and 
money and burned the midnight oil in 
studying the advanced science of modern 
radio, and to keep abreast of the new de- 
velopments, will certainly welcome such a 
measure and clasp the hand of the man 
putting it over. Any good electrician in any 
of our cities must pass an examination 
before being eligible to do any work in 
his profession, and he is reimbursed with 
at least $1 an hour for his services. Why 
shoud not the Radio Service Man have the 
same privilege, both as to the examination 
and the reimbursement? 

Any radio man worthy of the name will 
undoubtedly pass the examination; of course 
it will be the acid test to a great many 
who think they are Service Men. Only the 
best will survive, but those remaining will 
be only more proud of the place they {ill 
in today’s industrial world. After such a 
measure is put through, the organizing of 
radio servicing as a profession will be the 
follow-up to make the field clean. I hope 
that printing these few lines will help to 
foster the proposition. 

Micnaet J. Reerr, 
Alton, Iowa. 
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An Oscillator for Modern Servicing 


(Continued from page 11) 


UX tube adapters, serve to attach the 
output meter to the two plate leads of a 
push-pull amplifier output or to the plate 
lead of a single output tube and the set's 
chassis. 

First turn the radio set “off.” Then re- 
the set power tube or tubes; place 
these in the adapters; and put tubes and 
adapters back in the sockets. The other 
ends of the leads should then be connected 
to the terminals provided for them on the 
output meter; of these, there are three: 
a common terminal and two others marked 
“1” and “2.” Terminal “2” has in series 
with it a fixed blocking condenser to pre- 
vent the passagé of D.C., but allow the set’s 
A.C. output to pass through. 

The common terminal and terminal “2” 
should be used for all sets; but terminal 
“1” and the common terminal may be con- 
nected across a voice coil when so de- 
sired. The switch on the output meter 
should then be thrown to the “output” posi- 
tion, and the attenuator control knob to the 
full counter-clockwise position. Then turn 
the set “on,” and place the oscillator in 
operation. 


move 














L* 
ATTENUATOR. 




















Circuit of the output meter, showing the use 
of the rectifier to measure alternating cur- 
rent, with uniform accuracy to 5000 cycles. 


The oscillator is now supplying a signal, 
which is received and detected by the radio. 
As soon as the radio tubes warm up, the 
signal will be indicated by a reading on the 
output meter’s scale. It will be necessary 
to tune the radio and the oscillator to the 
desired signal; and also to adjust the 
attenuator control on the output meter until 
the scale reading is properly indicated at 
a convenient point on the arbitrary scale. 

The output from the oscillator may be 
varied by means of the variable resistor R1 
in the diagram, and the attenuator on the 
output meter may be varied also; thus, a 
wide range of outputs can be covered. In 
this way, the necessary aligning adjustments 
can be made, on both broadcast and inter- 
mediate amplifiers, the maximum scale read- 
ing on the output meter indicating the con- 
dition of resonance. 


Measuring Pentode’s Output 


The pentode output tube is now becom- 
ing very popular, and manufacturers are 
beginning to incorporate this type of tube 
in their receivers. As this tube has five 
prongs, it will be necessary to use a five- 
hole adapter on the output meter leads for 
making connection. As an alternative, the 
output meter’s leads may be connected di- 


rectly across the voice coil of a dynamic 
loud speaker; the output meter is so ar- 
ranged that it will not materially affect the 
impedance of the voice coil. ‘This instru- 
ment will also be found useful, when ad- 
justing for minimum hum level in A.C. re- 
ceivers. 

It will be noted that the modulation of 
the oscillator signal is fully 1009, when 
using the A.C. lighting line; it is also 
nearly 10096 when employing  grid-leak 
modulation. This is a distinct advantage 
when making tests on receivers which use 
power detection. For, if a strong unmodu- 
lated signal is applied to the input of a 
power detector, it is possible to overload 
the detector without obtaining any loud- 
speaker output. Then, too, if the R.F. 
energy is only slightly modulated, in some 
sets this may result in two apparent reso- 
nance peaks; and the set appears to be 
broadly tuned. Therefore, it is necessary 
that the oscillator signal be modulated as 
near to 100% as possible. 

To use the output meter for measuring 
resistances, simply throw the switch to the 
“Ohms” position, and connect the proper 
leads provided with the instrument to the 
221,-volt terminals on the oscillator panel. 
With the test leads shorted, set the “zero 
ohm” adjuster till the meter reads zero; 
then the meter will indicate the values of 
resistors, placed between the two set ter- 
minals. 

Although fundamentally simple in de- 
sign and operation, this instrument can he 
used for all oscillator tests outlined in the 
various manufacturers’ service manuals. It 
offers servicing possibilities heretofore 
available only with highly-complicated and 
expensive apparatus. 


Hints for Manufacturers 


(Continued from page 17) 


people who are very hard of hearing. In 
this manner, also, radio listeners, who enjoy 
late programs, may listen without disturb- 
ing persons who are 
want to enjoy 


asleep or who may 
different programs. I am 
employed in a radio store where quite a few 
inquiries have been made on this suggestion. 
Cirarntes Viranza, 

3606 Atlantic Ave., Atlantic City, N. J. 

(This is the experience, evidently, of many 
dealers and Service Men. Some have made 
additional money restoring the jack which 
was once found in every audio stage. 


—Editor) 


Wanted, Hinged Fronts 


T seems to me that it would be a good 
I plan, when building cabinets for receiv- 
ers, to make the front side swing out on 
hinges; permitting inspection and testing of 
the receiver without having to twist the 
cabinet around on the floor (or rugs as the 
case may be) in order to get at the back 
to do the job. This is a complaint that 
is very often made to me, when servicing 
receivers. 

C. L. Merrett, 
Selmer, Tennessee. 





SUPREME 


Aube Checker 











Mopet 19 
Compare the Model 19 with any 


tube checker—you need the features 
listed below in the instrument you 
purchase. Try the SUPREME Model 
19 and you will have no other. 


Model 19 Features 


PENTODE TUBE TESTS 


Tests Overhead Filament Type Tubes 

Plate Current Reading 

Grid Tests on all Amplifiers 

Pin Jacks Insulated 

Accurate Plate Current and Grid Tests Limits 
on Panel 

All Tubes 
Potential 


2-Volt Tube Tests 


Tests Both Plates, 
Adapters 

Sereen Grid Operating Tests 

Available with Detachable Portable Cover 

Full Size Transformer 

All Tube Circuits isolated from Power Supply 
Circuit 

Both Meter Scales Accurately Calibrated 

Full 3%” D’Arsonval Type Meter 


Tested with Rated Filament 


*80 Type Tubes without 


Your Guarantee 


“Satisfaction is Guaranteed.” In brief, if 
after investing in a SUPREME Model 19 
Tube Checker you do not feel that you have 
obtained the maximum value in this type of 
instrument—if it fails to prove “Supreme by 
Comparison,” return it within 10 days from 
receipt thereof, transportation charges prepaid, 
and GET YOUR MONEY BACK. We make 
this offer based on our confidence in Your 
judgment and the quality of Our product. 
Mail the order blank below at once—You 
can’t lose. 


SUPREME INSTRUMENTS Corp. 
107 Supreme Bldg., Greenwood, Miss. 


‘a Counter Type, Dealers Net $26 95 


Price, F.O.B. Greenwood, Miss. 
$29.95 


_— 


‘= Portable Type, Dealers Net 
— Price, F.O.B. Greenwood, Miss. 


Name 
Street 


City State 





Craftsmen’s Letters 


(Continued from page 39) 


“low” spot of another, or vice versa. This 
makes the low-frequency type of super- 
heterodyne more of a nuisance than a prac- 


tical receiver, especially in localities where 
there 
these 


numerous broadcast stations; and 
disadvantages outweigh the benefits to 
be expected from its high amplification pos- 
sibilities. 

On the other hand, by an inter- 
mediate frequency sufficiently high, say about 
475 ke., stations will be received at only 
one point on the oscillator dial, and heter- 
odyne squeals are eliminated. However, the 
intermediate amplifier is working at 
as high a frequency as if the stations were 
being tuned in direct, as in the case of a 
tuned radio-frequency receiver; and the am- 
plification is therefore not much better than 
could be obtained from a tuned radio-fre- 
set. 


are 


using 


almost 


quency 

In order to retain the 
the high-frequency and 
amplifiers and, at the 
their disadvantages, I 


advantages of both 
the 
same 


low-frequency 
time, eliminate 
submit the following 
plan with reference to the accompanying 
sketch: 

Let there two separate intermediate 
amplifiers; the first of which is of the high- 
frequency type the second of the 
frequency type. There will then be only 

the first-oscillator dial for 
and the output of the second 
will always be at the same frequency, 


be 


and low- 


one 
spot 


on any 


station de- 
tector 


RADIO-CRAFT 






for all stations. Mix the output of the sec- 
ond detector with that of a second oscillator, 
and the resultant difference in fre- 
quency through a low-frequency amplifier. 
The second oscillator, once properly “tuned 
in” the second detector and the 
amplifier, will require no 


pass 


between 
low-frequency 
further tuning. 

An arrangement such as that shown in 
the accompanying sketch would require a 
total of nine tuned stages; seven of which 
fixed in tune and only two need to be 
“tuned in” in operation. 

I must admit that I have not tried out 
this plan in practice, and no doubt some 
difficulties would arise, as they do in almost 
all experimental circuits. But, if you think 


are 


an arrangement such as this is worth ex- 
perimenting on, I shall be glad to have you 
publish this letter; as it may be of interest 
to other experimenters. 


CotemMan Svwurron. 

Ave., Cal. 
(Our correspondent’s suggestion will be 

of interest to many experimenters, who wish 


319 West Grand Alhambra, 


to try their ingenuity on something differ- 
ent. With the parts of one of the old super- 


Radiola 25, 


frequency of 45 
a high-frequency LF. amplifier, 
kind which several constructors have 
described, very high and very selec- 
amplification might be obtained. To 
put band-pass filters ahead of the first stage 
of a receiver lowers sensitivity and the 
sibility of extreme distant reception; 
indiscriminate of all 


heterodynes—such as the 
an intermediate 
preceded by 
of the 
lately 
tive 


which 


has k.c.— 


pos- 
while 
signals 





amplification 
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cross-modulation 
































































































































causes in presence of receit 
strong local interference. A similar idea ever, 
has been employed in transoceanic com- verv 
mercial communication for some years. - Berne 
Editor.) small 
of di 
MISCALLING TECHNICALITIES Bei 
Editor, Ravio-Crart: don’t 
The miniature edition of the February about 
issue of Rapio-Crarr, of which I recently 
(O 
T. FE 
just, 
Bern 
rulin 
divid 
of tl 
ever, 
pen 
givin 
A new radio thrill for you! Listen in DIRECT to London . 
Paris, Berlin, Buenos Aires and other broadcasting stations testi 
throughout the world via short waves Enjoy unique for- t . 
eign programs from strange lands. Your ordinary receiver ure 
cannot tune in these low wave stations WORLD-WID! whic 
RECEIVER gets 14 to 550 meter stations with surprising 
clarity. ND NO MONEY! Just write your name and ; 
. ingu 
address on a postcard and ask us to send you this wor 





derful guaranteed short wave set 


Pay postman $6.45 p! 
All orders West of the Rocki 

$1.00 deposit Price in foreig: 
Order today! 





a small delivery charge 
must be accompanied by 
countries, $7.75 delivered. 


NEW RADIO BARGAINS 


Low Power Transmitter 



































adaptable for phone or code. 
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With plug-in coils 2... .cccccccccccccrcccecccces 4.75 
B Eliminator, Bone Dry with 280 tube, 180 volts, 

will operate up to ten tube set, fully guaranteed... 6.75 
AC—A 8B C Power Packs, completely assembled..... 8.75 
Tubes: UX type, 30-day replacement guarantee, No. 210, 

$2.25; No. 250, $2.45; No. 281, $1.85; No. 245, $1.25; 

No. 224, $1.25; No. 227, 75¢; No. 226, 65e; No. 171, 75e. 





International Microphone, two button for public 
system and transmitters, speech or music 


address 


CHAS. HOODWIN CO. 
4240 Lincoln Ave., Dept. G-15, CHICAGO 
























































Become a Member of National Radio Trade Service Club 


Join the Thousands of Radio Dealers—Service Men—Jobbers, etc., 


who have already enrolled 





This Handy Practical 


4 
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made of a durable material, 
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Established since 1922 
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received a copy, is very interesting. How- 
ever, on looking over the book, I find a 
very bad error on page 480 (Fig. 2) in Mr. 
Bernd’s kink of using a ruling pen to handle 
small nuts. The illustration shows a pair 
of dividers instead. 

Being a draftsman of long experience, I 
don’t like having the dear public misled 
about the working tools of our profession. 

Kart H. Seepers, 

(On consulting our chief draftsman, Mr. 
T. Pentz, we learn that this criticism is 
just, from an artistic standpoint. Mr. 
Bernd sent a description of the use of a 
ruling pen with an illustration of a pair of 
dividers, which was reproduced on page 481, 
of the issue referred to. Either tool, how- 
ever, might be used as described; and the 
pen would in many cases be more useful, 
giving a longer reach. Incidentally, this is a 
testimonial to the readability of this minia- 
ture edition; of which a few copies remain 
which we shall be glad to send to the first 
inquiring readers.—Editor.) 
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THE HARD-TO-SELL RADIO SET 
By M. N. Leibowitz. 
© other industry has achieved the 
standardization of the radio industry 
in products as intricate as radio sets. The 
only variety is in the cabinet’s design or 
general appearance. 

Several large radio retailers in New York 
City have hit upon an ingenious and inex- 
pensive means of individualizing the hard- 
to-sell radio set. Such a set is provided with 
an automatic line-voltage regulator, which 
is nothing more than a socket and a suit- 
able Amperite inserted in the connecting 
cord and screwed inside the cabinet. (The 
cost is about $1.75.) The salesman, after 
pointing out the standard features of the 
set in question, climaxes his sales talk by 
calling attention to the additional feature— 
“and in addition to all these features,” he 
explains to the hesitant buyer, “there is a 
unique and indispensable feature, the auto- 
matic line-voltage regulator, which you see 
back here. It insures uniform, positive, 
satisfactory operation at all times, and saves 
you untold money in longer tube life and 
diminished servicing costs.” That generally 
clinches the sale and moves the hard-to-sell 
set. 


Milliammeter into Ohmmeter 
(Continued from page 16) 


noevanenageansenevnnsasanoteny 


The scale reproduced corresponds to those of 
the Weston “301"" and Jewell “88” milliam- 
meters (which differ in the positions of the 
screwholes). Corresponding resistance readings 
may be entered on any milliampere scale. 


the expected accuracy. Unless precision 
resistors are employed, the conversion of 
milliammeter and voltmeter instruments for 
a multiplicity of purposes is a sheer waste 
of time. 


Short-Wave Receiver-Adapter 


(Continued from page 35) 


angles and as far from detracting influ- 
ences as the location permits. If but one 
aerial is used, the operator may mount a 
small $.P.D.T. switch on the back of the 
tuner’s cabinet. The same ground is used, 
providing it is satisfactory for use on the 
short waves. 
Parts Used 
Cl, C2—2 National S.W. condensers, “Type 
S.E.” 125 mmf.; 
C3—National equicycle condenser, 250 mmf.; 
C4—Polymet molded fixed condenser, 150 
mmf. ; 
C5, C6, C7, C10, Cl1l—Polymet molded fixed 
condensers, .01 mf.; 
C8—1-mf. by-pass condenser; 
C9—2-mf. by-pass condenser; 
C12—X-L Vario-Denser, “Type N”; 
R1—2000-ohm fixed resistor; 
R2—2-meg. grid leak; 
R3—500-ohm fixed resistor; 
R4—3-meg. grid leak; 
R5—Clarostat volume control; 
R6—Centralab Radiohm, 500,000 ohms; 
R7—1800-ohm resistor, preferably variable; 
R8—Clarostat “Hum-Dinger” hum balancer, 
20 ohms; 


AT—Silver-Marshall audio transformer, 


“Type 295” or “255”; 

AFC—Audio filter choke, 80-henry; 

FT—Filament transformer, 214, volts, 6 am- 
peres; 

JS—Yaxley jack switch, “Type 45”; 

RFC—Hammarlund shielded, polarized S.W. 
choke; 

L1, L2—6 Pilot or Silver-Marshall UY coil 
forms; 

Four Pilot UY sockets; one Eby UY wafer 
socket ; 

One aluminum double can, 83, x 73, x 534 
inches; 

7 x 18-inch metal panel; 9 x 1714-inch metal 
subpanel ; 

Four-wire cable, hook-up wire, hardware, 
etc. 

A very effective resistor, for R3, may be 
one of the windings from a discarded pair 
of head phones. If the ends of the coil 
are carefully soldered, an absolutely silent 
and permanent resistance will result. 

The layout of the front panel is left 
somewhat to the choice of the builder. Two 
vernier dials may be used for the tuning 
controls; a more balanced appearance will 
result, however, if a very small vernier con- 
denser is placed above Cl (in the respective 
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CO Se 
IT'S EASY TO 


IDENTIFY 
1931 TUBES 


Look for 
Clean-Cut 


Screen-Grids 





Minimum metal for maximum electrical 
and mechanical strength—that is the true 
test of a screen-grid tube. De Forest en- 
gineers hove ottai 


by 





d those pre isit 


q 


. Plate insteod of mesh for greater degossi‘ico- 
tion, increased strength ond closer tolerences. 


2. Perforations to decrease possible secondary 
emission. 


3. Potented De Forest notched cathode insulator 
for procticol quick-heater performance. 


4. Molybdenum wire for both grids, costing 20 
times os much as nickel. Higher melting point 
permits greater degossification. 


5. Continuous support for outside screen, insur 
ing moximum rigidity. 


he Forest 


AUDIONS 


RADIO 
TUBES 


DE FOREST RADIO CO. 
PASSAIC, N. J. 
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....Set testing 
reduced to 
Simplicity 

with the New 


analyzers 


CHIEVEMENT in perfecting and simplifying 

testing equipment for servicemen, dealers and 
experimenters is still of prime importance—and for 
the past twenty-seven years Readrite engineers 
have periodically placed on the market testing 
equipment of advanced design, Good testing equip- 
ment today is indispensable—and for rapid_adjust- 
ments, expert servicing and testing, Readrite 
products are increasingly being demanded.  In- 
vestigate the advantages of using Readrite equip- 
ment——the products that have been sold for over 
a quarter of a century. 





Model 700 


THE MODEL 700 Meter is equipped with a prac- 
tical selector switch for checking all parts of the 
tube circuits by connecting to the set sockets. 
Selection for testing voltages of plate, grid, cathode 
and screen-grid is done quickly and accurately. 
Plate current, filament volts, also line and power 
supply volts are measured. The grid swing test for 
tubes is used. Just push one button for screen- 
grid and another button for other tubes. Makes 
testing of all type tubes simple and thorough. A 
41% volt grid battery is furnished, The battery is 
used for the grid test and also continuity testing of 
transformers, chokes, etc. Capacity and resistance 
charts are furnished showing the use of instruments 
for testing condensers, also measuring resistances up 
to 100,000 ohms. The eight scale readings of the 
meters may be used separately with jack terminals 
provided. The scale readings are 0-60-300-600 D. C, 
volts, 0-10-140-700 A. C. volts and 0-20-100 milli- 
amperes. Both A. C. and 1D. C. filament voltages 
are accurately measured on one meter. 


This model is housed in a strong case with leather- 
ette covering; it is attractive and compact, as well 
as complete. Cover is removable. It fills every 
need for the expert serviceman or the beginner for 
radio set analyzing. Size 103, x 3% x8 inches. 


No, 700 - - List Price $25.00 


MODEL 600 


contains exactly the same testing equipment as No, 
700 but the carrying case is much larger and is 
equipped with a lock. Room is provided for carrying 
tubes, tools and supplies. The test equipment and 
panel is in a removable tray in the top of the case. 
The tray may he used separately as a complete test 
panel for shop purposes. Size 14! x 7 x 74, inches, 
No, 600 - - . List Price $30.00 
for Catalog “R’—or Order Your 
eters NOW! 
your jobbers order direct. 
to dealers and service men. 


Send 


If not at 
Discount 


READRITE METER WORKS 
17 College Ave. Bluffton, Ohio 


Manufacturers of Accurate Testing Instruments 
Since 1904 
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positions of C3 and R6) and plain knobs 
are used. This construction will also make 
for quicker tuning, it being difficult to turn 
a high-ratio vernier with the left hand as 
quickly as with the right. The jack switch 
may go beneath the dial of C2. 

It has been found best to use a filament 
transformer which electro- 
static shield. By this means, a noticeable 
improvement in the operation of the tuner 
is effected; the shield grounding many of 
the A.C. line noises, which otherwise might 
prove exceedingly annoying. Should such 
a transformer be difficult to obtain, a trans- 
former of the proper size may often be 
readily taken apart and a shield added. This 
is done by placing around the primary wind- 
ing a sheet of soft iron as wide as the core 
permits. Care should be taken to insulate 
the overlapping ends of the shield from each 
other, to prevent a possible short of the 
turn. A lead several inches long 
should be soldered to the shield before giv- 
ing it a layer of tape and replacing the 
secondary. 

The coils are wound on standard UY 
coil forms, 114, inches in diameter, with No. 
24 D.S.C wire. The grid winding is at the 
top in each case, with the tickler 14-inch 
or the primary ¥,-inch below. Beginning 
at the top of the form, leads are taken off 
as follows: Grid, “F” (Gnd.); F (to “B” 
supply) Plate; and, for the primary of LI, 
“FE” (Gnd.), “C” (Ant). 

Turns L1 
Meters (Grid.) (Pri.) 
18.5-32...... 61, 5 
31.5-52...... 6 
50.0-85...... a 7 


comprises an 


single 


Turns L2 
(Grid.) (Tick.) 
43/ 51 

/4 /2 
83 4 6%, 
17% 8, 


RAFTERS, BOLTS AND NUTS 
By John Hardt 


HE idea I am about to describe has 

served me lots of times and I am sure 
it will be of interest to many others. It is 
illustrated below. 














_ GLASS“ 
— JARS 




















idca; but be 
tight. 


a space-saving sure to 


screw the jar up 


Every mechanic has his choice collection 
of bolts, nuts and washers; which often are 
carefully filed in lettered boxes, or in cans, 
but still more often, are not filed at all! 
But how handy it is for anyone to reach 
overhead, unscrew a glass bottle from its 
threaded cap, select the desired part, and 
replace the bottle by a turn of the wrist. 

This arrangement is the result of fasten- 
ing the metal cover to an overhead rafter 
by means of a couple of screws. A number 
of these present a neat appearance, and 
are very handy. (If the rafters are low, 
“watch your head!”) 
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---+ no greater magazine 
published on development 
of Short Waves 


On all large newsstands 









ET. Somernt, C207 
8. Wen Tenner, WEAD 


A Beneweg 
Cc. W. Nace 
De. Andre Saentiemay 








4-Color Cover 9" x12" in size 
Over 200 Illustrations 


APIDLY increasing each day are the number 

of experiments in the Short Wave field—de- 
velopments which are bringing to this branch of 
radio thousands of new “‘thrill seekers.”” Experi- 
menters, as in the early days of Radio, again have 
the opportunity to bring about stirring new inven- 
tions. Read in SHORT WAVE CRAFT, the 
Experimenter’s Magazine, how you can build your 
own Short Wave Sets, both transmitters and re- 
ceivers.§ SHORT WAVE CRAFT is exclusively 
a short wave magazine—the kind you have wished 
for so long. 


Regular Departments in 
SHORT WAVE CRAFT 
Photographic Section—pictures of latest short wave 
_Sets and stations; 
Transmitters for short wave and how to build them: 
Short wave receivers—construction of all types and 
kinds; 
The Short Wave experimenter; 
Television on Short Waves; 
Short Waves for the broadcast listener; 
Ultra Short Waves; 
Aircraft Short Wave sets; 
How to build Short Wave aerials; 
Short Wave Question Box. 
Interesting Articles in the Current Issue 
Short Wave link 
ase; 
Short Wave Converter with “B’” Supply Built-In; 
\ Single Control Short Wave Receiver; 
The ‘“‘Ham’s Own” Receiver; 
Investigations in Ultra Short Waves; 
Getting Started on Five Meters: 
The DeForest Short Wave Receiver; 
The Leutz Short Wave Converter; 
and many other articles by well-known 
as, Lee DeForest, C. H. W. Nason, A. 
Jr., R. Wm. Tanner and others. 





*‘Amateurs” Trail-Blazers with 


authorities 
Binneweg, 





“The Short Wave is the most 
portant thing in wireless.” 


SPECIAL OFFER COUPON 
ee ee ee me ee ee = 
SHORT WAVE CRAFT 
98 Park Place, New York, N. Y. 

I enclose herewith my remittance of $2.00, (Can 
ada and foreign $2.50) check or money order pre 
ferred, for which you are to enter my subscriptior 
to SHORT WAVE CRAFT for One Year. also 
send me the last two issues gratis. IT understand 
that the regular subscription rate is $3.00 and this 
offer will be void after June 30th. SHORT WAV] 
CRAFT is published every other month. 


im- 
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Improving Short-Wave Reception 


(Continued from page 37) 


an ordinary short-wave receiver is consid- 
erably less than that of an ordinary broad- 
cast set. 

The superheterodyne overcomes, to some 
extent, the difficulties mentioned; but it is, 
as usual, more complicated in comparison. 

Constructional Suggestions 

There are various refinements in  short- 
wave receivers on which the experimenter 
can work, but they are not practical for 
manufactured receivers. A manufactured 
receiver is a compromise reached by the 
design engineers, taking into consideration 
many conflicting factors. However, an ex- 
perimenter is not limited in any way, per- 
haps, other than by the contents of his 
pocketbook. For instance, to increase the 
amplification of short-wave sets without, at 
the same time, increasing unduly the number 
of tuning controls, a screen-grid tube may 
he used for a detector. Experimenters who 
have worked with screen-grid detectors, on 
short-waves, report that the single detector 
tube gives results equal to those of an or- 
dinary detector tube and one stage of audio 
amplification. The circuit of a screen-grid 
detector is shown in Fig. 7. 

Ordinary short-wave adapters are not 
very sensitive; one possibility of increasing 
the sensitivity is to use a screen-grid tube 
in the adapter itself. The reason, perhaps, 
why these tubes have not been used to a 
greater extent in adapters, is that a slight 
complication results because an extra volt- 
age tap is required for the screen-grid ter- 
minal on the tube. However, this should 
not be difficult to overcome. 








REGULAR TUBE SCREEN-GRID TUBE 





SJ 


-B- 100,000 onmsS 

















Fig. 8 

In the usual adapter, a tube is connected to the 

detector socket through two or more leads. In- 

genuity may be needed to use a screen-grid tube 
as the S.-W. detector. 

One method would be to connect a_re- 
sistor (R, Fig. 8B) of suitable value, to 
the plate lead; thus reducing the voltage 
sufficiently for the screen-grid. This re- 
sistor should, preferably, be variable; he- 
cause individual screen-grid tubes vary con- 
siderably in their characteristics. 

Another way to increase the sensitivity 
of the ordinary short-wave receiver, or 
adapter, is to add a stage of R.F. amplifi- 
cation ahead of it. There are two types of 
R.F. amplifiers which are ordinarily em- 
ployed. In one, the input is untuned: a 
choke or a resistor of suitable value being 
connected across the input to the R.F. stage. 
However, this type of circuit arrangement 
gives only low amplification. By using a 
tuned stage of amplification ahead of the 
detector, a considerable increase in signal 
Strength will result. A circuit diagram of 
such a single-stage R.F. amplifier is shown 
in Fig. 9. Its addition to an ordinary short- 
wave receiver or adapter is not difficult. 

The combination of a stage of screen- 


grid R.F. amplification and a_screen-grid 
detector is quite sensitive, and will give 
very good results, when compared to the 
ordinary short-wave arrangement. It must 
be remembered, however, that a 
grid tube has a high plate impedance and, 
for this reason, if must have a high value 
of plate inductance (L2). This may be an 
ordinary short-wave choke coil of good de- 
sign, provided the constructor couples the 
winding of the choke-coil L2 inductively to 
coil L3 of the detector (Fig. 9). If this 
cannot be done, the choke cannot be used. 

Instead of the choke, a winding of about 
200 turns of No. 36 wire on a piece of 
one-inch tubing may be used. This coil (L2, 
Fig. 9) should be closely coupled to L3, 
the secondary coil of the detector. 

The dotted lines in Fig. 9 show an alter- 
native arrangement in which a small coup- 
ling condenser of .0002-mf. capacity is used 
to couple the R.F. amplifier to the detector. 
In this case, L2 and L3 need not be coupled 
inductively, and L2 may be any available 
shert-wave R.F. choke coil. 

The experimenter may desire to increase 
the amplification still more. (It is not de- 
sirable to do so, unless tuned stages are 
used; untuned stages are poor amplifiers, 
and usually not worth adding.) The addi- 
tion of more tuned stages means more con- 
trols, but the signal strength, especially on 
foreign stations is greatly increased; so 
that the additional controls may be well 
worth while. Each of the stages of R.F. 
may take the form of either of the two 
arrangements suggested in Fig. 9. Each 
grid circuit is tuned; and each plate circuit 
is coupled, to the grid circuit of the next 
tube, either inductively or 
coupled (through a condenser of about 
.0002-mf.) The signal strength obtained 
with two stages of R.F. amplification ahead 
of the detector is very good. 

(Do not make the mistake, as many ex- 
perimenters do, of purchasing low-grade 
screen-grid tubes, they will not give good 
results at short wavelengths.) 


screenu- 


capacitatively 


Options in Design 

The tuning condensers of the R.F. stages 
snould not be Jarger than .00035-mf. in 
capacity and, preferably, much smaller. The 
anplification of an R.F. stage falls off 
quickly as the value of the tuning capacity 
is increased beyond a certain value. 

If one desires to receive some particular 
foreign stations, small midget condensers 
can be used for tuning and correspondingly 
larger inductance coils. This will result in 
greatest amplification at the desired fre- 
quency. (See page 29, July, 1930 Rapto- 
Crarr, “Spreading Short-Wave Stations on 
the Dial.”) 

With small condensers, more plug-in coils 
are, of course, necessary. Large condensers 
require a smaller number of coils, but give 
less amplification from the stage. The ex- 
perimenter should between these 
extremes; it would seem, however, better to 
get fine results on a few stations than to 
obtain poor results on a large number. This 
is the failing of many short-wave receivers. 
The designers have been too ambitious to 
cover the largest possible ranges; with the 
result that the amplification has suffered 


choose 


Data, Parts List 
and Blue Prints 


Complete Schematic Diagrams 
and Construction Details for 
building: 
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Inner curve shows Stenode's selectivity, outer curve 
that of ordinary receiver. Lines BB are 5 &. c. dis- 
tant from Line A, All background noise included in 
the light portion between A and BB is eliminated 
by the Stenode. 

THE 


STENODE 
CIRCUIT 


Developed under the patents of 
ames A. Robinson, M.B.E., D.Sc., 
h.D., M.1.E.E., F. Inst. P., and for- 

mer Chief of Wireless Research, 

British Royal Air Force, by the en- 

gineers of the Stenode Corporation 

of America. 


Price $10.00 


Several reliable American manu- 
facturers are now making all parts 
meeting Dr. Robinson's specifica- 
tions for the Stenode circuit. The 
special quartz crystals—in tube form 
for convenient handling and mount- 
ing—are obtainable from us until 
the American Tube Manufacturers 
licensed by us are in sufficient pro- 
duction to supply the demand. 

The Stenode Corporation of America 
now throws open to serious investi- 
gators the study of this revolutionary 
circuit, which is the greatest single 
advance since Morse invented the 
telegraph. 








“If it isn’t a STENODE 


it isn’t a modern receiver.’’ 


STENODE 


CORP. OF AMERICA 


(Formerly American Radiostat Corp. ) 


Hempstead Gardens, L.I., N. Y. 


Ee a a a a ae 


STENODE CORP. OF AMERICA 
Hempstead Gardens, L. |., N. Y. 
Enclosed find 1) Personal Check, 0 P. O. or 
© Express Money Order for $10.00 for which 
please send me complete diagrams, details and 
list of Parts for constructing the Stenode Circuit. 
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352 Pages 


Weight, 3 Ibs. 


9 in. wide by 
12 in. high 


A SYMPOSIUM OF 
INFORMATION TOPICALLY 
ARRANGED IN ALPHABETICAL ORDER 


This book is not a dictionary, but a true Radio enlarged and improved and brought up-to-date. 
Encyclopedia, covering Radio from A to Z. It is Every page is replete with illustrations; a vast 
the first standard work ever published in America number of tables and charts have been added. In 
classifying alphabetically the countless words used many instances, the definitions have been rewritten 
in this highly specialized science of Radio. The En- to conform to new developments and new material 
cyclopedia was first issued in 1927. 


s The volume has been added which mak the book ¢t h 
offered now is the SECOND EDITION, greatly size of the first edition. seus — — 


RADIO IN ALL ITS BRANCHES, EXPLAINED 
DESCRIBED and ILLUSTRATED 


The Encyclopedia contains definitions of every The Radio Encyclopedia is published in one vol- 
word and phrase used in the entire Radio art— ume of 352 pages, bound in flexible red morocco 
every circuit, part and apparatus, formula, abbrevia- keratol, size 9 x 12 inches and gold-stamped cover. 
tion, outfit, accessory, etc., is thoroughly explained. Heavy ledger stock is used and the loose-leaf con- 


The entire book is written in everyday English, struction enables new material to be added. 
easily understood by anyone. 





$3.98 
S. GERNSBACK cogrenation 
98 Park Place, New York, N. 


Postage Prepaid 
Kindly send me one copy beg the Second Edition of S. Gernsback’s Radio En 

eyelopedta I enclose herewith $3.98 for which you are to send me the book 
postpaid (Foreign and Canada k extra.) If the book does not come 


up to my expectations, or is not as a. sented, I can return it, and have my (Canada and foreign 
money refunded in full 
add 35c. postage ) 


M AIL COUPON 
AT LEFT TODAY 








July, 1931 


| greatly, and personal satisfaction t 
| user, in proportion. 

Many plug-in coils are troublesome, but 
necessary if a wide tuning range and good 
amplification are desired, at lowest expense, 
(and without recourse to complicated 
switches). 

In any short-wave set the coils, if un- 
shielded, should not be greater than two 
inches in diameter. Good broadcast coils, 
having low losses, and unshielded, are often 
three inches in diameter. It is important, 
for short-waves to wind good space-wound 
coils; the increase in amplification will be 
quite noticeable. (See Fig. 1.) 

If a breadboard layout is constructed, 
give all parts plenty of spacing. Often, by 
so doing, the shielding can be dispensed 
with (depending upon parts used, local sta- 
tion power, and other factors). Otherwise, 
ample room in the shield cans. 

If the experimenter or set builder will 
take into consideration, when designing his 
short-wave receiver, the foregoing principles, 
he cannot help but increase greatly his en- 
joyment of long-distance, short-wave pro- 
grams originating in many foreign lands, 





Figuring R. F. Coils 


(Continued from page 37) 


A handy, and quite accurate, formula for 


| the calculation of the inductance of a simple 


single-layer coil is as follows: 


0.2 d* N@ 
3d + 9b 


Those not familiar with equations of this 
kind will understand its application more 
readily as expressed below: 

Multiply the number of turns of wire by 
the diameter of the form (in inches): square 
the product, and divide by 5. Then add 
three times the diameter of the form to 
nine times its length (also in inches). Di- 
vide the result of the first operation by 
that of the second; the result is the in- 
ductance of the coil in microhenries. (A 
number is squared when multiplied by it- 
self; the square of 4, for instance, is 16.) 

For example: A cylinder with a diameter 
of 2 inches has 70 turns of wire wound on 
it, and the length of the winding is 2 


L 2 


inches. Substituting these values in the 





above formula, we have: 
” » » rf rf 
0.2 AeKSO 70 x 70 





— anes ot S088 wh 
(3 <2) + (9 x 2) 

The use of the LC table simplifies the 
amount of work necessary to determine the 


| various values of L and C required for 
| the broadcast band. 


For example: A .0005-mf. variable con- 


| denser is available, and it is desired to find 
| the value of inductance which will enable 
| the combination to tune to the highest wave- 


length in the broadcast band. 
Referring to Table I, we find that the 
product of L and C corresponding to 545.1 


| meters (or 550 ke.) on the chart is .08428. 


Dividing this number by .0005 (the ec: apacit) 
of the condenser in microfarads) we obtain 
168.6, the inductance of the coil in 
henries. 

Now, in order that the combination of 
the coil and condenser shall tune from the 
highest to the lowest wavelength, it becomes 
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TABLE I 


LxC Ke. 
.08428 1030 
.08119 1040 
.07827 1050 
.07551 1060 
.07288 1070 
.07040 1080 
.06808 1090 
.06593 1100 
06383 1110 
-06185 1120 
.05998 1130 
-05823 1140 
-05658 1150 
.05501 1160 
.05348 1170 
.05198 1180 
.05051 1190 
.04997 1200 
.04767 1210 
-04630 1220 
-04495 1230 
-04380 1240 
.04268 1250 
-04164 1260 
.04060 1270 
.03960 1280 
03866 1290 
.03774 1300 
.03684 1310 
.03596 1320 
.03511 1330 
.03429 1340 
5 1350 
1360 

1370 

1380 

1390 

1400 

1410 

1420 

1430 


0.2389 
.02343 
.02299 
.02255 
-02213 
-02171 
.02130 
.02090 
02052 
-02016 
.01980 
-01946 
.01914 
.01882 
-01852 
.01821 
.01789 
-01760 
01731 
.01702 
-01675 
.01648 
.01622 
01596 
-01571 
-01546 
.01522 
.01499 
.01476 
-01452 
.01432 
.01411 
.01390 
.01370 
.01350 
-01330 
-01311 
-01292 
-01274 
.01256 
950 01239 
960 -02 1440 208.2 .01222 
970 309. -026§ 1450 206.8 .01205 
980 305. -026: 1460 205.4 .01189 
990 302. -02582 1470 204.0 -01173 
1000 299. .02532 1480 202.6 .01157 
1910 -0248: 1490 201.2 .01142 
1020 0243 1500 199.9 .01127 
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necessary to know the minimum capacity of 
the condenser and its associated circuits. 
The table is again consulted and _ the 
value of the LC product for 199.9 meters 
(1500 ke.) is found to be .01127. Substitut- 
ing this in the formula: 
01127 





= .000067 (mf.) 


168.6 (mh.) 
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As the capacitative effects of the tubes, 
wiring and shielding, and the minimum ca- 
pacity of the condenser add together, it 


-can be seen that the actual minimum capac- 


ity of the variable condenser alone should 
be quite small. In practice, 18 mmf. or less 
is possible. 

‘hus we find that a coil suitable for 
use over the broadcast range with a .0005- 
mf. tuning condenser should have an_ in- 
ductance of approximately 160 to 170 mic- 
rohenries; the exact value depending upon 
the actual maximum capacity of the con- 
denser. Most “.0005-mf.” variable condensers 
are not exactly .0005-mf., but slightly over 
or under that value, unless made with spe- 
cial precision. 

Those not interested in the above simple 
mathematics of the coils will find in Tables 
II and III some tabulated data of var- 
ous coil sizes to be used with the more 
standard values of capacity; namely, .0005- 
and .00035-microfarad. 

In tabulating these coils, the largest size 
of wire possible, in proportion to the length 
of winding, is specified. 

The various coverings on wires are not of 
absolutely standard thickness, in one make 
of wire as compared to another; and, since 
this table is for shop or experimental use 
it is advisable to wind more turns than 
specified here, to compensate for any dis- 
crepancy in the maximum value of the con- 
denser, and for difference in the thickness 
of the insulation. The additional turns are 
removed after testing the coil in conjunc- 
tion with the condenser for which it is in- 
tended. 

The first column of the tables represents 
the diameter of the coil form, in inches; 
and the second, the length of the winding 
in inches. No attempt has been made to 
maintain the ratio of 246 to 1 between 
diameter and length; which is, theoretically 
at least, the most efficient in obtaining a 


given inductance with the least wire. 





TABLE Il 


Coils for .0005-mf. Condensers 
Diam. Length 
In. In. Wire No. Turns 

3 23 Enam. 42 

3 fy 20 Enam. 
OSC. 
18 S.C.C. 
16 Enam. 
25 D.S.C. 
22 Enam. 
20 Enam. 
19 Enam. 
18 S.C.C. 
25 Enam. 
23 Enam. 
22 S.C.C. 
20 Enam. 
19 Enam. 
28 Enam. 
26 Enam. 
24 Enam. 
23 Enam. 
22 Enam. 
30 Enam. 
32 D.S.C. 
28 Enam. 
28 D.S.C. 
26 Enam. 
25 Enam. 
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TABLE III 


Coils for .00035-mf. Condensers 
Diam. Length 
In. In. Wire No. Turns 
1 26 S.C.C. 50 
ly, 24 D.S.C. 61 
2 21 S.C.C. 60 
2%, 19 Enam. 
3 18 D.S.C. 
1 27 D.S.C. 
1y, 24 D.S.C. 
2 " @DSC. 
21, 21S.C.C. 
3 19 Enam. 
1 29 D.S.C. 
ly, 26 S.C.C. 
2 24 D.S.C. 
21, 22 Enam. 
3 21 Enam. 
1 32 D.S.C. 
ly 27 Enam. 
2 25 Enam. 
2%, 24 Enam. 
24 S.C.C. 
37 D.S.C. 
35 D.S.C. 
30 Enam. 
32 S.C.C. 
29 S.C.C. 
28 S.C.C, 
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The Two Latest Books on 





RADIO SERVICING =~ 





Official Radio Service Manual 


and Complete Directory of All Commercial Wiring Diagrams 





Edited by HUGO GERNSBACK 


a | SHE OFFICIAL RADIO SERVICE 
MANUAL is the greatest achievement 
ever attempted in the Radio Service Field. 

It is not only the OFFICIAL RADIO SERV- 
ICE MANUAL and Complete Directory of all 
Commercial Wiring Diagrams, but it contains 
a complete and comprehensive course of in- 
struction for radio service men. Just off the 
press and more than 25,000 copies sold. And 
why not, when it fills such a universal need 
among Manufacturers, Jobbers, Dealers, Service 
Men and all interested in radio? The OFFI- 
CIAL RADIO SERVICE MANUAL is com- 
plete and gives you every circuit of every set 
manufactured of which there is any informa- 
tion. Its looseleaf and flexible leatherette 
covers enable additional servicing data to be 
added periodically. There are hundreds of 
time-saving kinks which will help to increase 
your business and profits. 

As the NEW YORK SUN says, “It is diffi- 
cult to see how any service man can conduct 
his business satisfactorily and efficiently with- 
out this 350-page volume.” 
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Better 
Reception Ahead 


By MORRIS METCALF* 
S a rather bright and promising cor- 
A ollary 


to the business depression, 
through which we have been passing in the 
radio industry, comes a prophecy from the 
radio engineers and _ scientists 
with the present effect of 
spots” upon radio reception. This prophecy 
is already making itself manifest in actual- 
ity and shows a silver lining to the clouds 
which have darkened the sky for the radio 
industry. 
The 


rather conclusively that periods of business 


concerned 


unusual “sun 


financial statisticians have shown us 
prosperity and depression have followed one 
another in a regular cyclical order. Ex- 
perience has shown them that about 10 or 
11 years elapse between successive depths 
of business depression. 

The astronomers tell us that the number 
of sun spots also passes through a similar 
cycle and, strangely enough, this cycle is of 
about the same period. The fact has been 
recently recognized that, when the number 
of sun spots reaches its minimum, radio re- 
ception conditions exceptionally 
good, This is due to the fact that magnetic 
storms which cause severe variations in ra- 
dio conditions are also at the minimum and 
the height of the hypothetic Kennelly-Heavi- 
side layer, which reflects back radio waves 
to the earth, is also at its minimum; which 
provides the greatest intensity of signals 
over the distance usually encountered in ra- 
dio broadcasting. Those of the radio in- 
dustry who can recall the Winters of 1920 
and 1921 can verify the fact that, during 
that period, radio reception was excellent. 

It is well known to scientists that the 
great radio reflecting plane a hundred miles 
above the surface (which is called 
the Heaviside-Kennelly layer) has been fall- 
ing steadily for several years, and that this 


become 


earth’s 


has changed the transmission constants of 
radio waves. Prominent engineers have esti- 
mated that radio reception conditions dur- 
ing the past season have been from two to 
Dr. H. 
T. Stetson, the great astronomer who has 
been measuring radio reception as a func- 


four times as good as a year ago. 


tion of solar phenomena, reports the strong- 
est signals in years. It is predicted that 
reception will probably get better in 1932 
and the spring of 1933. 

President Radio Manufacturers As 


sociat 
sociatior 


Reactance and Impedance 
(Continued from page 38) 


condition in which the voltage across the 
total circuit is zero and the oretically infinite 
across each element. The presence of resist- 
ance lessens this effect, but does not prevent 
its use in radio circuits. For example, we 
may design an amplifier stage (such as that 
shown in Fig. 8) and have the voltage across 
the inductance L rise to an extremely high 
value at the resonant point. This allows us 
to obtain in an A.F. amplifier a 
response which compensates for the lack of 


“lows” in reproducers, transformers, etc. 


bass 
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In parallel circuits, having single induc- 


the voltage 
same for each 
branch; while the through either 
branch is determined by its reactance. At 
resonance in a parallel circuit the impedance 
of the circuit as a whole is theoretically 
infinite; the current will be zero; and the 
voltage will attain a maximum value which 
is limited only by the presence of resist- 
in the circuit. That is why we attempt 


and arms, 
the 


current 


tive capacitative 


across the circuit is 


ance 


























to maintain the resistance in radio circuits 
at a low value. 

_ 

| a) c $ 

L 3 

| r 3 

1 

| —=— 4 

| B+ -  -FIG.9 














The tuned circuit C-L would present infinite 
R.F. impedance at its resonant frequency, ex- 
cept for its innate ohmic resistance. 


The impedance of a parallel circuit is the 
same as that of a series circuit at all other 
frequencies than that at which resonance 
the “effective 


occurs. At resonance, resist- 
ance” of a tuned parallel circuit would 
theoretically become infinite; actually, the 


effect of the unavoidable ohmic (or pure) 
resistance in the circuit moderates the effect 
so that the effective resistance becomes 
equal to 


oT x § x L)2 
R 


For example, if we desire to know the load 
presented to a vacuum tube by the resonant 
circuit shown in Fig. 9—in which the coil 
has an inductance of 200 microhenries 
(.0002-henry) and resistance of 12 ohms 
at 1,000,000 cycles—we may readily find the 
effective resistance of the circuit when tuned 
to resonate at that frequency, which 
responds to 300 meters: 
R (effective) 








cor- 





























6.28 1,000,000 y¢ .0002? 
—-——— — 131,000 ohms 
12 
If 
{og 
|| ARC +— BRUSHES 
r 
| 3 
| ° 
| 6 
| 
|| 4 
|| -A- 5 
FiG.10 -B- 
= 


, the heavy arc is a radian; 

take frequencies, not in whole cycles, 

in radians: Right, why a generator creates 
@ sine-wave in its revolution. 


impedance for- 
m ay 


Nore: The presence of the number 
(2 “pi’) in the reactance formulas is accounted 
for by the fact that in higher mathematics it is 

unl more convenient at times to measure angles 
im radians. The radian is the angle whose arc is 
just as long as the radius; there are therefore 
6.2834 radians in 360 degrees (Fig. 10A). The 
frequency multiplied by 6.2834, to convert cycles 
ot 360 degrees into radians, is commonly repre- 
sented in formulas by the Greek letter “omega,” 
which is like a w atid is often used also for ohms. 

In the sine wave of Fig, 1C, the slope of the 


6.283-+- 
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HIS SALE has b 


for service men, dealers and radiotricians 
and a large supply of tubes are always on 
hand. These tubes are made by one of the 


largest Eastern tube 


your opportunity to buy tubes at lowest prices. 


The Largest Variety of Tubes in the World 
een especially arranged All tubes are guaranteed to be first-grade 
quality—comparable to the best obtainable on 
the market today. We will replace within 30 
days any tube that has not given complete 
satisfaction. 

Such an amazing tube sale has never been 
conducted. 


manufacturers. This is 
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accompanied by 20° of the value. 
hipment will go forward to you by express or 


















It is not necessary to send the full amount of parcel post C. O. D. 

cash with the order as long as your order is All prices are F. O. B. Newark. 

TM. sécctecoesens ..$ .30 } 201A—Quadrode 5-prong ....... .60 TE: sveecdeasadke ee ° a 
Xx -30 2A—Special detector tube..... 60 CH BIO cocsccocccece ° &> 
UyY- .30 201A—Special radio frequency... 60 DM  savedconccoeaaes &5 
U 30 171 Special A.C. % amp. extra All bakelite shield tube 201A 100 
bp. 30 coated filament . 2 oon ee Ballast tube type D. and M 

tx 40 |) T-14 « ~w A High Mu high emis- prevent tubes from blowing 

U 40 | BE seccce eeoseccscesen OO out oeau 1.00 
vu 40 | Switch ‘tabs 201.4 ‘or 112 or 171 UX-222—Sereen grid radio 

C 40 double life . 0 quen amplifier 1.10 
th) Adapter tube 226, : Pentode at) 
C 40 convert battery 60 2 oe a) 
UX 40 WD-1 ° ° -60 Telion ‘televial n tub b.85 
Ud 40 WIPER cecrcccveses seccoe an Photoelectric ll, 2-incl 85 
v 40 UX-230 .60 

U -40 CREE cvccsccccoesceccoces -60 

Rectifier and Charger Bulbs 

ee ee See Be GT, BB avin n500000s 06040080055050660005 cceKesbegeevesdseheoccxe 0 
6 Amp. Trickle charger bulb................ ‘ 2. (0 
2 Amp. old and new type charger bulbs (list $4.00), our price. wo 
5 and 6 Amp. old type charger bulbs (list $8.00), our price...........cceee cece cee eeneeee 4 
U 80—Used as a full-wave rectifier tube for high emission..........ceeeseceeeeeees 10 
UX-281—Characteristics similar to the 280 but used as half wave r f high emission 85 
Rectifying Tube, especially designed for use with Freshman Master ‘‘B’’ Eliminators, UV brass ba 30 
DUN-GSS MOTO VAP cccccccccccscccvcccescccsscsccccecvccsccccscecesecccssecoccccsccesecees 7.00 





100 tubes and over 10% 


Discounts: 500 tubes and over 10% and 10% 


ARCO TUBE COMPANY, 38-40 Park Place, Newark, N. J. 





Gives Volu 


Before 


Pure, clear 
Clar-A-Tone 
produce. 
Thousands 
engineers Ww 


CLAR-A-TONE 


Tone Your Radio Never Produced 


Money Back Guarantee 


me — Reception and 


Postpaid 





tone—greater volume—interference cut out instantly! Attach 
to your set and enjoy tone you never thought your radio could 
of owners say Clar-A-Tone is amazingly ingenious, And radio 


you what a fine technical accomplishment it is 


ill tell 
$2 








Regular price, “0—but now as special introductory offer, we will ship you a 
Clar-A-Tone dir for only $1.95. Mail the coupon below with check or mone, 
order, or currency. No C.O.D.’s. Money back any time within 10 days if you're 
not satisfied. Simple installation instructions complete on box 

You are cordially invited to visit our exhibit at the R. M Trade Show, beainuina 
June 8th, Stevens Hotel, Chicago. Exhibit Booth No. 12; Demonstration Rooms 1207 
and 84, Stevens Hotel. 

ESSENBEE RADIO DEVICES CO. Dept. R. C. 
732 Mather Street, Chicago, Ilinois. 

Enclosed find my payment of $1.95 for Clar-A Tone, sent postpaid 

Eee Tepe eC ey eee TTT CETTE TET SECT PEE RTT TERT TPCT C PTC TT Pre Pore TT Tee re 
PL entenesdndedhubesds 6axnbbodnbetisdecnuedssésusdenetuadanseeses dbasseetecnse 
City gi55:05600696066000000 00000 00040000000008 o TRAbOrecccrcccsccccece Cocccccecce 




















The New POWER Pentode 247 AU eal sh 
used in place of the 245 Semipower Tube ae pe 
is an improvement of more than 25% over Amazing LowPrice! . 
the old. Guaranteed or your money back. Quality Perf 
Use No. 47 adapter, $1.25. In pushpull sets r pemgnry 
ix tube triple, screen- grid 
use 2 No. 47 adapters. using 3-2 27, and 
1-245 ower tube. Easy 
t t 1 any car. 
BUDDY MFG. co. Single dial control We 
, tee that thi t 
89 Cortlandt St., New Y ork, N. Y. ill pull in stations within a radius 
Enclosed find $.......... ..., Check or money of ae r+ ames ond Set & Wil CA of 
order, for which you are to send me, postage an electric set gf your money refunded. 
prepaid, No. 47 Adapters. )F SET ONLY $20.00 
Price Complete, including tubes, batteries, dy 
OMG, cccccccccccccsccescccccccccccesccesscese +e namic speaker and suppressors. all ready to install 
and use, . Send $5.00 deposit with order, 
RE: ke dtndsdtbayebe vives eetseestxcexade oe balance C.O.D. On foreign orders remittance in 
- . full required. ORDE R TODAY. 
a sestainniee | ED : CHAS. HOODWIN Cc 
4240 Lincoin pad Dept G-150 , Lilinols 

























































RADIO-CRAFT 





Hotel Directory of the Radio Trade 















































For Those Delicious German Apple Pancakes — 50c 
THE VILLAGE GROVE RESTAURANT 
72 GROVE STREET, NEW YORK CITY 
DINNER — 90c — $1.00 — $1.25 





Visit the Village Grove Restaurant for Dinner and Then for Laffs 
THE WORLD FAMOUS 
VILLAGE GROVE NUT CLUB 


99 Seventh Avenue, So., New York City 
“In the Heart of Greenwich Village” 
with “NUTSY” FAGAN 
Here’s what the critics say— 
“The goofiest place in town ...I really get a kick out of it.” 
—LOUIS SOBOL, Evening Graphic. 
“Hurrah tor the Nut Club—long may it rave.”—RIAN JAMES, Brooklyn Daily Eagle. 
“A fast, furious show, something going on every second.” 
—NICK KENNY, Radio Editor, Mirror. 
“Nothing like it anywhere in the world.”—MARK HELLINGER, Daily Mirror. 
“You can be made to laugh.”,—MAE WEST. 


RESERVATIONS — SPring 7-9139 





THE SHOW PLACE OF NEW YORK 
VILLAGE BARN 


with The Sensational Crockett Mountaineers 
and REV. DAVE BARNUM and His DEACONS 
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’n everythin’ ’till curfew! 
BARN DANCING 
aria ae 
52 WEST 8th STREET, NEW YORK CITY 
Between Sth and 6th Avenues 
Reservations — SPring 7-4348 
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curve represents the rate of change. It is therefore 
least at the top and bottom, where it is theoretically 
level; and greatest at the zero points, where jt 
equals 6.283 x f x I (maximum); from which the 
maximum induced potential is found to be 6.2; 
x f x L x I (maximum). Since the factor 
determining the effective value, as regards tix 
maximum, is the same for both current and volt 
it may be disregarded here. 

The reason for the sine-wave form of generat 
voltages, in general cases, may be seen by 
sidering a coil of wire, in the armature 
generator, revolving in the magnetic field (Vig 
10B). The voltage generated in that coil is pr 
portional to the sine of its angle with the posir 
of greatest flux; and its maximum at right ; 
from which as unity (sine 1) the ratio is 
puted. The generation of a sine wave " 
oscillating circuit is a matter of more complexity. 

The resonance formulas are all based fu 
mentally on 


ie 1 
£ eTrTYLxc 


in which L is in henries, and C is in farads. T 
reduce this to more practical units, every time a 
unit under the square root sign is reduced 
million times, the wxumerator is increased 
thousand times. When L is in microhenries, and 
C in micromicrofarads, for radio frequencies:: 


ea 159,200 Ke. 
Y Lx¢c 


The standard work on this subject, for those 
who wish to go into it with considerable thorough- 
ness, is Circular No. 74 of the Bureau of Stand- 
ards, “Radio Instruments and Measurements.” In 
this and other issues of Rap1o-Crart, the matter of 
resonance and coil design will be treated in a more 
simple manner, with practical tables of informa- 
tion.—Editor, 














Book Reviews 


Ss. GERNSBACK’S RADIO ENCYCLO- 
PEDIA (Second Edition). 352 pp., 9 x 
12 in. loose-leaf red leatherette binding. 
Published by S. Gernsback Corporation, 
New York City, Price $3.98. 

This volume, when placed beside its thinner 
predecessor the First Edition, which was the fist 

Radio Encyclopedia published, bears witness to the 





| rapid development, during the past five years, of 


the most-rapidly growing art. Its appearance has 


| been impatiently waited by many who will appre- 


ciate, on seeing it, how much time -has been be- 


stowed upon its production, as well as expense, 


| and what efforts have been made to revise its con- 
| tents up to the very moment when the last pages 





were committed to the press. 

The book contains over 2.200 definitions 
since it is an encyclopedia rather than a dictionary, 
many of them are of considerable length. 7ele- 
vision, for instance, covers 8 pages; Short Il ave 
with its associated headings on short-wave antennas 
coils, receivers and transmitters, 10 pages; Sound 
Projection, 6 pages; Vacuum Tubes and allied head- 
ings, 15% ¢onsecutive pages—all these containing 
information of the latest date. The original 
Edition had a very thorough foundation of the 
principles of radio, and those branches of elec 
tricity, physics and chemistry hearing upon them: 
this matter remains still useful and unchanged, but 
the remainder of the hook has been rewritten and 
doubled in size, with regard to the more recent 
applications of radio in the light of the growth of 
broadcasting and of other important develop t 

The illustrations number over a thousand; hun 
dreds of them are photographs, which reproduce t 
especial advantage in the new method used f 
printing the second edition of the Radio Encycle- 
pedia. There are 38 practical tables, charts and 
maps in the text; and an appendix of 21 pages 0! 
data on commercial receivers, their layouts, trade- 
marks, types, etc., which will be especially appre 
ciated by every one who is connected with the 
radio trade. 

In the revision of the Radio Encyclopedia, it is 
obvious that especial care was taken, not merely 
to make its contents as comprehensive as possible, 
but also to increase its value to the reader by deal- 
ing with every subject from the ground up; i.¢. 
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in such a way that even a person who knows little | 


or nothing of radio will be able to read _ intelli- 
gently. This is facilitated by very elaborate cross- 
references, and the simple definitions, either under 
separate headings or where first used in any article, 

f all words which might prove a stumbling-block 

he lay reader. The addition of a short reading 
guide, in fact, would make of this book a course 
in radio which the novice might follow to secure 
a thorough grasp of the theory of the subject and 
much of its practical details. 

In its new and attractive dress, the Radio En- 
cyclopedia bears witness to the fact that progress 
in radio may be expected to continue. It is pro- 
vided with Extra Data Sheets on which the owner 
may conveniently index additional material of value, 
obtained from periodicals or otherwise; and, in 
later years, it is not impossible that supplementary 
sheets may be issued. As we have said, its present 
contents are timely up to the moment of publica- 
tion. The pages are very readable and easy to 
consult; and the substantial binding well fits the 
volume to be, as intended, a tool for daily use and 
frequent consultation. The radio expert, no less 
than the radio student, will find it a time-saver and 
a trustworthy guide. 





RADIO - FREQUENCY - MEASURE- 
MENTS; by EK. B. Moullin, M.A.; 487 
pages, cloth, 6 x 9 inches; 289 illustrations; 
published by J. B. Lippincott Co., Phila- 
delphia, Pa. 

The three years spent in revising and enlarging 
this intensely interesting work are but an indica- 
tion of the thought, care, and sincerity of purpose 
which Mr. Moullin has given to his subject. 

The book is written in the style of a laboratory 
manual and, by virtue of its arrangement, is useful 
as a handbook or reference guide. To advanced 
students at universities and technical colleges, the 
book will be a valuable addition to their libraries 
and text book collections; because it serves as a 
connecting link between theory, which is oftimes 
irksome and hard to correlate, and the reality of 
practical measurements. 

The electrical engineers, who have been working 
with commercial low frequencies, will find that the 
certainties of low-frequency practice must be dis- 
carded and a new conception of the foundation of 
their faith brought forth in studying the phenomena 
of radio frequency. 

The work starts with the equations of the electro- 
magnetic field; not a full exposition, but the essen- 


tial ideas with a well worded description passing 
then into circuit formulae covering Inductance, 
Capacity, and Resistance in various combinations 


of circuits and conditions. 

The valve generator receives much attention and 
is nicely handled with the remaining pages more 
or less evenly apportioned to the following headings: 


“Measurements of Potential Difference and Cir- 
cuits,’ Resistance, Capacity, Inductance, Antenna 
Characteristics, Intensity of Radiated Fields, and 
a miscellaneous section which contains a few ex- 


tremely interesting descriptions. The author brings 
within two covers, logically and in good order, 
the wide ramifications of this fast moving and 
vitally important field. 

Cc. E. D. 


Information Bureau 


(Continued from page 40) 
BAFFLE BOARD SIZES 


(126) Mr. Elnard May, East Springfield, Mass. 

(QO.) Is there available any ready reference, 
which will indicate the size of baffle recommended 
for various cut-off frequencies? 

(A.) 
form of a graph which is reproduced in these col- 
umns (Fig. 0.126). It was developed by Mr. A. 
\. Ghirardi of the Pilot Radio and Tube Company; 


and appeared in the spring 1931 issue of Radio 
Design. 
MAJESTIC “MODEL 70” 
(127) Mr. Alfred N. Bacon, New Dorp, S. L, 
nm. ¥. 
(O.) What can he the explanation for exces- 





This information appeared recently in the 


Sive hum and generally horrible noise in a ‘‘Model | 


70” Majestic receiver? I have tested all resistors 
for change, all condensers for opens, shorts, and 
capacity rating, and all voltages appear to be 
Standard. The reproducer diaphragm will move 
as much as one-quarter inch. 


There do not seem | 


to be any loose leads in the set and all the tuned | 


circuits appear tobe in tune. Have had this ex- 
perience with several of these receivers. 
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Hotel Directory of the Radio Trade 


























RATES 
WITHOUT BATH 
#29° to$25° single 
§ 352° to$355°double 

WITH BATH 
$259 to$ 52° single 
$499 to$ 7.°°double 


GARAGE 
IN CONNECTION 


TWA SHINGTON DC. 


|| HOTEL 


NTINENTAL 


yo pica | located 
r 


just across 
Union Station Plaza 


ALL OUTSIDE ROOMS 
Exce//ent “Food 

DINING ROOM 
& COFFEE SHOP 


C.J. COOK 














om the 







































“SOUTH OF THE 
MASON-DIXON LINE" 


is but another way of saying 
“Hospitality” 


HOTEL LUDY 


South Carolina Avenue at the Boardwalk 


Atlantic City's Newest Centrally Located Fireproof Hotel 


IS South of the Mason-Dixon Line 





Its RATES are as PLEASING as its hospitality 
$5 up Daily — American Plan — $30 up Weekly 
$2.50 up Daily — European Plan 

Fireproof Garage Attached 


R. B. LUDY, M.D. 


TheHOTEL 


UD 














B 


E sure to read the message on page 8 of this 

issue. It is an important announcement and tells 
all about the Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. 
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HOTEL CUMBERLAND 


54th Street and Broadway 
New York City 
3 Minutes to Times Square 


Close to Everywhere—but Removed 


from the Noise and Clamor 
A modern fireproof hotel with 
every modern hotel convenience. 


Within walking distance of the- 
atres, shops and business sections. 


DAILY RATES: Room and Bath, $2 and $3 per day 


Special Weekly Rates 








Under the Personal Management of Joseph Goulet 
formerly of Hotel Woodstock, New York City 
FREE CATALOG FROM ANY RAILROAD DEPOT 
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Sa cae ce a ce A ll alle oll 
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ee 
eo | WELCOME to 


| NEW YORK and 
Te ROTEL 





Exceptional | SI ST. 7™ AVE. 
in Every Detail 


Tue finer character of THE 
DRAKE accommodations, 
foods and service is reflected 
in the continued patronage 
of seasoned travelers. ..and 
in the extra comfort the 1200 Rooms each 


with Bath, Servi- 





guest enjoys. Rates begin at 
0 per day. Permanent : 
Suites at Special Discounts. dor and Circulat- 
ing Ice Water. 
THE 


ee 
DRAKE 


HOTEL, vs Nannon NV 





Under Blackst nt 





opposite PENNA.R.R.STATION 








CLASSIFIED ADVERTISEMENTS 


insertion—name, initial and address each count as one word. Cash should accompany 


than June 7th 





Advertisements in this section are inserted at the cost of ten cents per word for ez 


classified advertisements unless placed by a recognized advertising agency. No less than 
ten words are accepted. Advertising for the August issue should be received not later 


ach 
all 








BUSINESS OPPORTUNITIES —_ ELECTRICAL 


ARTIFICIAL MARBLE. Make it yourself. Beau- Curring Sons, C ampbell, C alif. 

tifully colored glossy tiles, no polishing, seems — —_____—_ 
unreal. Sawable and planeable, or hacksaw proof. FORMULAS 

Make tabletops, floors, bases, inkstands, novelties, ges = 
garden furniture. Cement composition, fireproof, 
cheap, enamels wood. Write before opportunity 
passes. Liberal astonishing samples with particu- York. 





furnish you any formulas. Write for our 


EL E¢ TRIC FU N! 200 stunts, 110 volts, $1.00. 


M. AKE , AND SELL your own products. “We will 


litera- 


ture. Chemical Institute, 19R Park Place, New 
ae 





lars 10c. John F. Payn, 945 Grande Vista Drive, | eee 


Los Angeles, Calif. ___ PERSONAL 





BOOKS _ IF YOU want to get acquainted? Send for my 


ae ae" big (free) list of descriptions. Membership over 
FOR SALE—Complete set of “LaSalle Extension 30,00). Box 100-AAA, Detroit, Michigan. 








University’s Banking Finance Books. Ayan, ——————— —— 
965 Freeman Street, New York City. a ie RADIO 
—_ “DETECTIVES — SERVICE MEN, ATTENTION — Speakers _re- 





—_— wound, magnetized, repaired, $2.00 to $2.75. 


Com- 


DET EC TIV ES Earn Big Money. Excellent oppor- plete Power Pack Service—Transformers rewound, 





tunity. Experience unnecessary. Particulars condenser blocks repaired, resistors duplicated. 
Free. Write, George Wagner, 2190B Broadway, Guaranteed. Clark rothers Radio C o., Albia, 
New York. | Towa, 
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(A.) Loose connections are the usual exp! 
tion for this effect; check over the joints once ag 
using a soldering iron. Defective tubes can < 
the same effect or it may be due to loose vari 
condenser plates. Resistors and condensers 
sometimes test okay but develop trouble in ser 
In this model, changing an A.F. transformer 
been known to eliminate the fault. 

Check up the centering of the reproducer < 
It may be necessary to float the chassis in 
cabinet; using rubber or cork for the imsulat 
In some instances, the trouble has been cleare: 
tightening the adjusting screws of the trim: 
condensers, and only backing them off slightly (t 
prevents the movable plates from being set 
loose, thereby wobbling and causing the disturbance.) 


List of Commercial Circuits 
Published 


(Continued from page 16) 
September, 1930 

Colonial 31 and 32 D.C., 110-volt D.C. Receivers 
(No. 25 Data Sheet), p. 144; 

Fada “Special”? Model 265-A and Fada “7” Loop 
Set Model 475-A (F.A.D. Andrea, Inc.), (No. 
26 Data Sheet), p. 145; 

U. S. Radio & Telev. Corp. “‘Model 30” <Auto- 
motive Receiver, p. 149; 

Crosley “Buddy” and “Chum” Receivers, p. 164; 

October, 1930 

Atwater Kent “Model 40° Power Pack, p. 201; 

Majestic “7BP6” Power Pack (similar also to “7P6- 
7P3,” and “7BP3"), p. 201; 

Freshman Masterpiece” (early 5-tube model), p. 
205; 

Kolster K 20, K 22, K 25, K 27 and K 37 6-tube 
Receivers (No. 27 Data Sheet), p. 206; 

Columbia “‘Screen-Grid 8" Receiver (No. 28 Data 
Sheet), p. 207; 

Radiola “18 D.C.” Receiver, 110-volt D.C. circuit, 
p. 209; 

“Stenode” Crystal-Control Receiving Circuit, p. 
211; 

RCL “Models 5, 10 and 15” Public- Address Adapter 
Units, p. 218; 

Priess ‘‘Nine-in-Line’’ Models R and C Receivers, 
p. 224. 

November, 1930 

Radiola-Victor R 80—Westinghouse WR5—Gray)ar 
700—General Electric H-31 A.C. Superhetero- 
dynes (No. 29 Data Sheet), p. 268; 

Grebe Super-Synchrophase ‘A.C, Receiver Model 
SK-4 (No. 30 Data Sheet), p. 269; 

Brunswick Models “S-14" and ‘“S-21” Receivers, 

" 272; 

Crosley “‘Model 54—New Buddy” Midget Set, 
274; 

Jackson-Bell ‘‘Model 62° Midget Set, p. 275; 

Work-Rite Radio Corp. “Flexi-Unit,” p. 275. 

Lincoln Radio Corp. “Model 31° Screen-Grid Su- 
perheterodyne, p. 276; 

Radio Receptor 50-watt “Powerizer Model PXP 
245 Driver” and “Model P50W Power Amplifier, 
p. 289; 

Stewart-Warner “Series 950" A.C. Screen-G 
Set, p. 290. 


I 


December, 1930 
Howard “Model SG-A” Screen-Grid Receiver (N 
31 Data Sheet), p. 332; 
All-American Mohawk “Model D” Lyric Receiver 
(No. 32 Data Sheet), p. 333; 
Delco “Police” Short-Wave Receiver, p. 344; 
Crosley “‘Models 5-50" and ‘5-75" Sets, p. 


Crosley “*“Model 52” Receiver, p. 360. 


January, 1931 

Victor “Micro-Synchronous” Radio, Models “R 
“R-39," and “RE-57” (No. 33 Data Sheet 
p. 396; 

Silver-Marshall Superheterodyne, with “M 
36A” Chassis and “32A” Power Pack (Ni: 
Data Sheet), p. 397; 

Supreme ‘Model 90” Set Analyzer, p. 425: 

Van Horne-Flewelling “‘Model D” Tube Checker. 
p. 42 6; 

Pilot “Midget Set,” p. 406; 


$5, 000 ¥ Witt BE E PAID To 
PROVES AMAT. eTHIS is 
not the actual photo of myself 
showing my superb physique 
and how the Ross System has 
increased my own height to 
6 ft. 3 3-4 inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from 1 to pret in 1907 
6 inches in a few weeks!! First To-day 


No Appliances—No Drugs—No Dietin ROSS 

SYSTEM NEVER FAILS. Fee Ten Deliars Com- 

plete. Convincing Testimony and ~~ yd E. 

me Att 7 * aS aL conn ‘ross. return mails ac 

6 lantic.’* Height fi st 
Scarborough, England, iP 0. Box 15). 7 
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Vederated Purchaser ‘‘Cathedral Tone’ Melorad 
Midget Receiver, p. 406; 

jesse French & Son Piano Co, “Model G, Junior” 

” Midget Set, p. 407; 

Master Radio Mfg. Co., Ltd., 
Receiver, p. 407; 

Pierce-Airo, Inc. ““DeWald, Model AC-524” 
Set, p. 408; 

fransformer Corp. of 
Midget Receiver, p. 408; 

Remler Division, Gray & Danielson Mfg. Co., 
Cameo Model 14” Midget, p. 408; 

Keller-Fuller Mfg. Co., Ltd., “*Radiette Model 14F” 
Midget Receiver, p. 408; 

Northern Electric Model “*R-50 Peanut-Tube Re- 
ceiver (Resembling the “Everyman Four’), p. 


$20, 


“Model 424” Midget 
Midget 


America, “Clarion, Jr. 


February, 1931 


Sparton “Model 301 Equasonne” A.C. Set, p. 4593 


Majestic ““Models 50,” °°51," and “52” Midget and 

Low-Boy Superheterodynes (No. 35 Data Sheet), 
$62; 

Kennedy “Model 82618" Combination Long- and 


Short-Wave Receiver (No. 36 Data Sheet), p. 

4635 

Silver-Marshall ‘“‘Sargent-Rayment 710" Receiver 
ind Model “*S.M. 675”" Power Amplifier, p. 475; 

Moore Radio Laboratories Model “Da-Lite R” 
Sereen-Grid R.F. Chassis, p. 478; 

Walbert “‘Penetrola,”” p. 488; 

Knight “8/9 A.C.” Set, p. 488. 


March, 1931 
Phileo “‘Screen-Grid Plus” Receivers, Models 92, 
95, 95E, 96, 96.\, 96F, 296 and 296 E (Phila- 
delphia Storage Battery Co.), (No. 37 Data 
Sheet), p. 524; 
Brunswick Model B-15 ‘“‘Uni-Selector’ 2-Volt Tube 
Type Radio Set (No. 38 Data Sheet), p. 525; 
Electrad, Inc., Loftin-White **Model C-250" Direct- 
Coupled Audio Amplifier, p. 534; 

Insuline Corp. “Companion” Portable 1-Tube A.C. 
Set, p. 535; 

Hammarlund “Hawk” 2-volt Tube Short-Wave Re- 
ceiver, p. 541; 

“Airex ABC’ Eliminator, p. 552. 


April, 1931 

Erla Model 224 A.C. Screen-Grid Receiver, (Elec- 
trical Research Laboratories, Inc.), (No. 39 Data 
Sheet), p. 590; 

Bosch Model 60 (American Bosch Magneto Corp.), 
(No. 40 Data Sheet), p. 591; 

Supreme “Model 19” Single-Meter Tube Checker, 

593; 

\ll-American Mohawk “Model 1-94" Lyric 2-Volt 
lube Receiver, p. 595; 

Vhileo *““Model 30° 2-volt Tube Set, p. 596; 

Lincoln “*Model D.C, 8" 2-volt Tube Superhetero- 
dyne, p. 597; 

Pierce-Airo “DeWald Model DC 632” 
D.C. Midget (2-volt tube) Set, p. 597; 

Pilot “Universal Super-Wasp” A.C.-Operated Multi- 
Wave Receiver, p. 605; 

Dayrad “Type 180° Service Oscillator (The Radio 
l’roducts Co.), p. 614; 

Crosley “‘Wigit, Model, Model 48” and “Johnny 
Smoker,” p. 619. 


May, 1931 

ertone Models “F,” “FF,” “G,” “TH,” and 
“TI Radio Sets (Sears, Roebuck & Co. early bat- 

and A.C. receivers), (No. 41 Data Sheet), 
652 
Radiola 28’ Superheterodyne and “104” 
Speaker (No. 42 Data Sheet), p. 653; 
Cltradyne” \ll-Wave Super- 

terodyne (Traul Radio Co.), p. 666; 
“SWS-9" Short-Wave (and long-wave) Superhet 
ecrodyne (Wireless Egert Engineering Co.), p. 


110-volt 


Power 


L-32 Screen-grid, 


Radiola “28” Circuit (without power connections), 
June, 1931 

Zenith Model “11F."" p. 716; 

Crosley Model 120 (‘‘Super-Sondo,” “Super-Ron- 
deau,” “Super-Administrator”) Senior 
heterodyne (VPliodynatron) Chassis (No. 43 Data 
Sheet), p. 720; 

Westinghouse ‘“‘Columnaire’ Models WR-8 and 
WR-8-R (Remote Control) (Representative of 
RCA-Victor Radiola Models R-80, R-82, R-86; 
Westinghouse Models WR-5, WR-6, WR-6-R, 
WR-7, WR-7-R: Graybar 700, 770, 990; Gen- 
eral Electric H-31, H-51, H-71), (No. 44 Data 
Sheet), p. 721; 

“Air King” Super Converter, p. 734; 

Mayolian “RB” Eliminators (Models 609, 611, 612, 
614 and 615), p. 742; 

Silver-Marshall Models 


Super- 


7, 38 and 39 


Midget 


, 
3 
759 


Superheterodynes p 
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STATION H-O-M-E BROADCASTING! 


MILLIONS OF LAUGHS WITHA 





i 





Surprise your guests at parties and 
social gatherings with a new Gem 
Midget Hand Mike which you can 
use for broadcasting through your 
own radio. All you need to do is 
press the button on the top of the 
Mike and the program is cut off or 
diminished and your voice is heard 
clearly—there is no_ interference. 
When you have finished talking, just 
release the button and the regular 
program Teturns 


Any one can attach the Midget 
Hand Mike in two minutes. No tools 
are necessary. Complete instructions 
enclosed with each Mike. Made of 
white bronze, beautifully designed 
and chromium plated. Size over-all 


3! ‘ye Price $7.50. 
You are cordially invited to visit r 
exhibit at the R 1 rade . v 


veNS Hotel c/ 


beginning June Sth, Ste 


MID D M Exhibit Booth No 1 >. Demonstrat 
Room 1207 and 8A, Stevens Hot 


The Gem is also recommended for Public 
Address Work such as—<Advertising Trucks, 
Golf Links, Cafes, Dance Halls, Hotels, 
Schools and Stores. Have your dealer 
demonstrate the Midget Hand Mike to you 
If he cannot supply you, write direct to us 
as per the attached coupon and mention the 
dealer's name. 





ESSENBEE RADIO DEVICES CO., f 
732 Mather Street, Dept. R.C, | 
| Chicago, Mlinois. | 
Enclosed tind check or money order for $7.50 
for Gem Midget Hand Mike. I 
NAME ccccccccccccccccccccccescececeses Ccccccese | 
| BPEBCOEE 0.006 6006005000000600000 006000000008 | 
j Ca stascesenaondeens BER s sé ccserce { 


Wc cs cs ss ee ee ee ee ee ee ee oe ee 





S ensationally Low Prices 


on all Radto Tubes ~ 
60 DAY GUARANTEE 





222 ...........9 40 2QIA $ 
50 171A 
50 112A 
50 200A 





31 Marshall Street 


ALL PACKED IN ATTRACTIVE THREE-COLOR BOXES 


20 226 ...........§ 25 280 
‘2 ; 
30 224 ........ . 00 281 —_ 
30 245 ........$ 30 250 


2% off for full remittance with order — minimum order $10 


20, CASH — BALANCE C. O. D. 
RADIO TUBE SURPLUS CO. 


—— 
20 210 ....... 1.00 


1.00 


Newark, N. J. 








Right Now!! 
Send for Our 


NEWEST 





Largest Assortment and Biggest Bargains in 


RADIO SETS AND PARTS 
All Merchandise at Wholesale! 


S. HAMMER RADIO COMPANY 
Dept. R 


142 Liberty Street, N. Y. City 


CATALOG 


HItchock 4-1152 

















‘CROSLEY Electro Dynamic Speakers 


FIRST TIME SOLD AT THIS PRICE 


YOUR CHOICE $6.50 — 


Model “A’’—7” Chassis housed in beautiful metal cabinet 
Equipped with output transformer. 

Model “B’’—Same as Model “A’’ Chassis only. 

Model “C’”’—9” Chassis with 900 ohm field and output trans- 
former. Can be used with any set employing 
1-171A or 1-245 power tubé, Also can be used 
in Majestic Model 71. 

Model “C”—9” Chassis with 725 ohm field and push-pull 
output transformer. 

Model “E”—6 Volt Chassis for operation on storage battery 
or “A” eliminator. 85 ohm field and push- 
pull output transformer. Can be used with 
sets using the new 232 tubes. Can be con- 
verted for A.C. by use of a step-up trans- 
former and 280 tube. 
















CROSLEY Type F | 


Dynacone Speaker 





This Crosl 
the increasing 
mobile radio 


he expected 
give a full me 


Dynamic Tone! 


CE 


$2.98 


ey 


Speaker is meeting 


de- 


mand for an auto- 


re- 


producer which can 


to 


as- 


ure of satisfaction. 



















“PETITE” 
110 Volt A.C. 50-60 Cycle 
THE SMALLEST 
17” = 13° x 7%” 
THE LIGHTEST 
Net 18% lbs. Ship’g. Weight 23 Ibs. 
THE MIGHTIEST 


in performance. 





PRICE 





et 


tube.) For A.C. Current. Complete—for 


mcr $6.50 | Se. $9.00 








DRY “B” POWER ab 

DRY “A” POWER 
Contains no liquids. A Regardless of price no 
distinct radio bargain finer ‘“‘A’’ Power Elimin- 
that will be of interest ator can be procured. No 
to the experienced radio need of bothering with 
buyer. (Complete with expensive “A” batteries. 


A.C. cur- 





Compact. Simple to 


ate. 





our $16.50 


Net 


MUSIC MASTER Model MAXIM “Silent” Power Supplies Reduced 


DRY “A-B” POWER 


Ultra modern design. 


in- 


stall. Only one switch 
Comes complete with a 
280 tube ready to oper- 

























SONORA 
ELECTRIC MOTORS WITH 
12” TURNTABLES 





N= 

That, briefly describes this NATIONAL- 
LY and INTERNATIONALLY FAMOUS 
Midget Receiver. Made by a well known 
manufacturer. FULLY GUARANTEED 
to us and by us, 2 . 
The chassis is a masterpiece of com- Fo = 
pact radio engineering, sturdy, ym y FULLY ASSEMBLE 
construction. Uses three 224 screen grid, MOUNTED 
one 245 Power and one Rectifier tubes, F ; : nog 7 ; 
Loftin-White amplification, Electrolytic - oe Pan Ag ore Sees boards, size 











Condensers, Magnavox or Jensen _vy- These motors are absolutely NOISELESS, of very 

namic Speaker, and all housed in a rugged construction, operate on 10 vel, A.C. cur. 
>» iful Walnu Veneer Cabinet of rent, and are equipped with Speed Regulator and 6 

pens ening _ foot cord and plug. The 12” turntable will take any 
. at j ; standard size record. 

The manufacturers’ price is $49.50 less By "s ‘special adjustment (at no extra cost) these 

OUR trade discount. motors will operate on ee a — 
U 45 when D.C. current is wanted, otherwise A.C. motors 

will be supplied. : 

a 2 © An exceptional Value. 

PRI OUR 

Optional: A set of good tubes supplied 

with each Receiver at $1.25 additional. SPECIAL PRICE . 





Convince yourself of the tremendous 


value of this etter. eS samples at RADIART 
ne te wae ‘= you wy handle will STEP-DOWN TRANS- 
follow quickly. FORMERS 
AIGENERAL ELECTRIC | Une ivi Van, aise iG 
CONDENSER — For use in_locali- 


ties where 220 volt, 
3 MFD. — 800 VOLTS 


60 cycle A.C. cur- 
Size: 5x2%x1 Inch. 


rent is supplied. 
These Transform- 

Encased in a_ sturdy 

metal container with 8 


ers adapt current 
of that voltage to 
inch flexible insulated 
wire leads. Equipped 


any A.C. Radio or 
other Electrical 

with handy mounting 

brackets. 


» Appliance which 
on O5 
PRICE C 


consumes up to 
Net VERY 75 
$10.00 per dozen SPECIAL e 





160 watts. Encased 
and easily mounted. 
Size: 4x34x5%” 

Ship’g w’t: 6%4 Ibs. 














List $5.00 


NATHANIEL BALDWIN 





OUR 


PRICE 6 5c Ne 


RIVAL UNIT 


This Natha 
Baldwin unit 


made by that cc 
pany. Can be u 


Automobile a 
Portable Rac 
Outfits. 
Order your su] 
today before it 
too late. 


niel 
IS 


one of the finest 


»m- 
sed 


for Phonograph, 


nd 
lio 


oply 
is 


t 





JENSEN “CONCERT” D. 
ELECTRO DYNAMIC 


Model D7DC 
2500 ohm field 


ers of this ohmage, the possibilities for 
replacement with this really good speaker 


SPEAKERS 


These units « 





formers and 
free. Con 
directly to 
set, no out 
wires. 

tured A.C. 


for D.C. spe 


are practically unlimited. 
The wise merchant or repair-man will take advantagé 


of this real 


price. The quantity 


Act quickly 


List $27.50 
OUR NET PRICE 


Original 


‘buy’ Never before offered at a cut 
available at this price is limited 


$7.90 


factory packing of 2 in a carton. 


C. 


10” Diameter 
8 ohm voice coil 


-on- 


tain suitable 
push-pull trans- 


are 


absolutely hum- 


1ect 
the 
side 


As most stan- 
dard manufac- 


sets 


are engineered 


-ak - 














—_ 


amount is sent with order. 





All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% is required with every order. ! 
Balance may be paid on delivery. Or, deduct 2% if full ' 











GRENPARK CO. , Dept. RC, 245 Greenwich Street, New York, N.Y. 
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Prices YOU can make 
ed Ml ce a) 


Famous Model “G” Gordon R. C. A. Radiola New Type Elkon Dry 
Phono-Motor and Turntable Magnetic Chassis Disc Rectifier 


b i stand " ae 600 — ap eo Standard on “A” Elim- 
stortion. Sontains outpu s- fj. a Mes 
—— Used in. 100B, and 103 | inators for Majestic, 
speakers. Outside Conan 9 in.; | Mayolian, Webster, El- 
; : : depth over all 4%4 in. Ideal for any J kon, Bernard, Fada, 
exceptionally quick starting torque. For 110 cai: feuneibetion.” Complete with 5 | x ae ee e — 
volt 60 cycle alternating current. Proven de- ft. radio cord. napp, Sentinel, etro, 
pendability has made this New Gordon Electric ’ $2 General _ Instrument, 
Phonograph Motor and Turntable the accepted J}OUR PRICE eneceneeeenecesenen 9 Phileo (Elkon equipped) 


standard of ex- and also on Elkon 3 
cellence for the R. C. A. Loudspeaker 103 om anf titan 6 OUR PRICE 


industry. 
“ Stratton chargers. 


First time at L $ $3.45 
ist $7.00 


this price. 


















































First time at this price. Ruggedly constructed 
throughout. Spanish felt gears assure silence. 
Equipped with automamtic stop control. In- 
duction type, no brushes. Easy to install— 


















A beautiful speaker, superb in its 
faithful reproduction, Molded 
frame and pedestal resemble hand 








Make a c — carved oak. Mechanism concealed 7 7 
profit and build List $30.00 by attractive tapestry. Baldwin Rival Unit 
good will with OUR (Genuine R.C.A.) This Nathaniel Baldwi fe 
everyone. PRICE 95 List $18.00 is Nathanie aldwin unit is 





- one of the finest. For phono- 
T 
SUE: SUTENEIED cxcosnsecnennsenstiianisscaiitslicitiatin $4. 5 graph, automobile and portable 


radio outfits. We offer this fam- 





Farrand Dynamic Chassis 





Atwater-Kent ous unit now at a sensationally 
Famed for its simplicity MH = duced price. 
sad willie.  Wasie Condenser & Filter Block reduced pri 6 
installed in all types of For Model 37 and 38 Sets Dg) 5c 


radio or phonograph 
consoles. Tonal range 
and fidelity superior to 
any other’ reproducing 
unit in general use. 
Dimension: Height 9 





Ideal filtering system for ANY 
make A. C. set using 171-A 
tube. Contains proper chokes 
and high voltage condensers. 
Flexible wire colored leads 
same as original. 


VICTOR ABC 
Power Transformer 


For use with 6-226, 












» R. | P 9.945 » 2? 
inches, width 8% inches, OUR PRICE Green —' 280, black Th . a ae 
depth 7 inches. For 9 R.F. plate, yellow to Power A pe 8. Bing “¢- y 
A.C. current. Tube plate, white to first chiciéed preventing hum. 





audio by-pass, white to C.T. Can safely be overloads 

of 226 resistance, ed 30°:. High voltages, 

red to detector OUR 400 volts at 150 mils on 

Condenser Block for plate. Wire from PRICE $3.60 either side of center 
Majestic can to ground. tap. Extra large case 





ssp” omnes especially designed to 
B Eliminator Kolster K-6 Speaker prevent overheating. 
Replacement for defective J Magnetic type cone speaker. 
» “p» —" Remarkable tone quality vo 
blocks in B Eliminators — ume to spare. Beautifully carved, 
identical in electrical characters J fine Wa-nut cabinet Equipped 
with highly sensitive oversize 


OUR PRICE istics and outside dimensions. J magnet and driving unit. Faith 





Can Be Used For Any Power Amplifier 
Using 245 Tubes 
Size: 4% x 5 x 5% inches. 
No. 1—Center tap of 9 and 14 (5 volts). 








P . > . s P - ful reproduction from the faint No. 2 and 4—2™% Volts. 
Can also be used in any make est whisper to fullest volume of a No. 5 and 7—1 in. V. High amp. (226). 
$2.75 B” Eliminator as well as most § brass band List $20.00 No. 3 and 6—Primary (110V. input). 
power packs OUR ™ . No. 8—Center tap of 12 and 17 (2% V.) 
> $3.95 No. 9 and 14—5 Volts (280). 
PRICE 


No. 10 and 15—High voltage for B supply. 


; Gordon Acme 4 Pick-Up AIR-KING ee, is ood t1-0% im ween 


and in. volts high amp, (22 


with Volume Control Superheterodyne S.W. Converter JOUR PRICE o.c.cccccsssccmnseemsme $2. 75 


The greatest converter 
ever built. 
















Genuine Bakelite arm with FREE Catalog—means money to you 


‘ beautiful natural wood fine — ¥ “r na: acoaehe These are only a few samples of the values to 
~ - clear as a be ‘onver 3 § rs 
1 ish will not show wear as any set into a short wave be found in our catalog. It is full of items on 
. will plated metal. Faith- eg Rg tae 2 — ng Se — from 7 to 300°; profit. 
: _s i os . the best of them is, they are sound, well 
1 reproduc h ir 115 meters Coil switet - : . 
. fully ret es the entire ae a ane Senatiea, known, trademarked articles you can depend 


musical range. Single dial control, no 


3 . body capa.ity, no squeals 
t OUR PRICE $4.50 Has built-in filament 

transformer to heat the 
3-227's. you need 


from your receiver is a 
OF dl A. Test Leads— a necessity to the E positive B. voltage from 


upon. 

Send 20°; with the order and articles will be 
shipped C.0.D. Order any of the above ar- 
ticles direct from this page. And be sure to 
ask for the catalog. It means money to you! 




















dealer or service- 45 to 180 volts Voltage y 
man. Unsurpassed for testing sets and tracing shorts, is not critical; no moles- OUR PRICE RADIO CIRCULAR co. 
: opens and other common defects. Easily at- tation of the receiver. . ° 
; tached to testing meter or electrical apparatus. 40c 7 7xl0x5 in. Weight $14.70 225 Varick St. New York City 
DS. 





















a 
- RADIO CIRCULAR CO. ~ 
== eee — _ 225 Varick Street, New York City = 
ee me @ Please send me your catalog of radio bargains I can . 
SNReibiniaiienvitinseeneneiSseSDSORONNIRAIeESEEDS ——»«-.@aasgainnaenbaniembsennianabouseubesaebnesanbbaubeenees. os eeduhsbadenbuninnn g make a profit on. - 
! a sis ; g I understand this obligates me in no way. . 
: Te cccrt ameusicoanes. aamsnses :- - 
a a PUIG ccunsoenueninnaseuteriieninesetsenvuentassenonamaserensenins es 
SITTIIIIITT ssnccdusinsieconinstipbeptpusseniennlabiigieestoictasaaaniianndeniaiie 
Y B llc ue-sunaincnscupapenccohantininteiinesnievernubeniemidueneinenemebaeieipbeiaboaeetes . - NN 
eae ' Address 


s 
a 
eoccccese seennenpcessnenewerronepnrceesesseeese (CD Also please send catalog. § City int State id 
SORE RRO eee ee eeaneeemeeeeeee 





ERE’S a NEW plan, which saves you money. 


STOP SHOPPING 


Stop shopping 


the lowest prices are right on this page. Yes, lower than in 
our own catalog. Why? Because no house can get out a new cata- 
log every month, but by advertising in this magazine we can bring 


you the latest and lowest prices 


up to the time this ad is printed. 


We watch our competitors and do not allow anyone to undersell 
us. We meet ANY price on NEW merchandise. Order direct from 
this page and save money. 100% satisfaction on every transaction, 





Dry Electrolytic Condensers 





Mount in any position! Guaran- 
teed never to blow out! Remark- 
ably compact and very inexpensive, 
permitting generous use of filter- 
ing systems, The greater the mfd, 
eapacity employed, the less A.C, 
hum remains, 500 volt peak rating, 
Ideal for all 171A - 215 power 
packs—-use two of each capacity 
desired for 250 power packs (1,000 
volt peak thereby assured). 


U 
No. Mfd. Diameter Length PRICE 
1801 1 s in. 1% in. $0.27 
1802 3 1 in ay in. 44 
1804 1 14% in. 2% in. -83 
1808 8 1%y in 434 in. 1.20 
1816 Tt 3 in 4°45 in. 2.10 
1824 23 I in i*, in. 2.70 
1832 2 {+ in 414 in. 3.30 
1854 a4 3 in 4% in. 4.73 





THORDARSON 


“245” Power Transformer 
A Miniature Power Plant — Supplies All 
ABC Voltages — 80 Watts 
Tn addition to sup- 
plying a full 250 
volts to the plates 
L50 volts to the 








grids of two type 
"45 tubes in push- 
pull, this trans- 


former may be 
used to light the 
filaments of seven 
or eight 2.5-volt 


filament tubes; 
aml by connecting 
in series two o 
the three 2.5-volt 
filament seconda- 
ries it is possible 


to light 5-volt. fil- 
aments too. Five 
secondaries: Sl 
Cent. T. 3 
Si.49 





.; S2—340 V. 

: eo 1 Cent = 

Me Ve 102% ‘Amt : S5—216 V.. 3 PP 
Cent. T. Just the power transformer for build- 
ing up a high-grade public address amplifier 
to use a screen-grid A.F. amplifier to boost 
the output of a microphone or phonograph 
pick-up: following this with two stages o 
push-pull amplification consisting of two 
in the first stage and two °415’s in the sorendl 
Bottom of transformer has bakelite panel on 
which are mounted all taps. Ut outperforms 
ANY similar transformer. Many Service Men 
keep this model transformer on hand for 

emergency yoptacements in hundreds of makes 
f radio sets For 110-120 volts, 50-60 eyeles 
Size > in. high x 4 6% 3% in Shipping 


weight, S Ibs. List Price, $15.00. 
$3:85 


No. 1450—Thordarson Power Trans- 
tormer. YOUR PRICE 

Television Receiving Lamps 

These Television Receiving Tubes 

on have been designed to avoid bigh 

) space charges, and at the same 

time confine the light to the most 


useful portion of the cathode. 
ie licht spots usually found 














the cathode and caused by 

his h frequency current vibrations 

have been entirely eliminated by 

a special process whis h minimizes 
‘sputtering’? under the influence 

of the discharge Rig ire support 

of the elements is obtained by the use of 





turdy glass rods 4 in. = in. with 
cathode 1 in. square Shipping weight, 42 Ib. 
No. 775—Television Lamp. List 1-98 
Price, $4.00. YOUR PRICE..... 7 


é C. Short Wa: ave Converter 


The thrill ef tuning in 
rt waves is yours, 





ecause you can con- 
eet this short-wave 
onverter to your 
broadcast receiver, no 
atter what type re- 
viver you have. Tunes 
from 10 to 200) me- 
ters, using only two 
plug-in coils. Coils, 
already wound, are 


polied witn onttit. Converter lange built-in 
‘lament trapsformer to heat three 227’s. All 


you need obtain from your ceesiar is a 


positive “B’’ voltage, anything from 45 to 
180 volts Voltage np st critical No moles- 
tation of the receiver. No tricky regenera- 


tion control, only 
} 


a single, 
to manipulate Ne 
ing. no 


smooth-operating 
squeals, no grunt- 
hody capacity All parts for 3-tube 





ywnverter, including cabinet, with 
’ former omplete instructions 
and pictorial i agram. Shipping weight 8 Ibs, 


List Price $20.00. 
No. 1617—YOUR PRICE, | 


$9-45 









Bric 
fila 


pus 
for 
con 
ing 
Ei 
reac 


volts and 0-20-120 milliamperes. 
Strong case wit 


700 A.C, 
measured on the one meter. 
Size 10%,x344x8 inches. 


No. 700—READRITE ANALYZER. 


YOUR 


testing 
measured, 
simple and 
furnished. 
Cap 


also measuring resi 


Shipping weight 15 Ibs, 


NEW READRITEAnalyzer 


This three-meter analyzer has 
for checking all 


selector switch 
parts of tube circuits by 


conneciing to the set sockets. Selection for 
voltages of plate, grid, cathode and screen- 
1 done quickly and accurately. Plate current, 


ment volts, line and power supply yolts are 
Grid swing test for tubes used. Just 
h one button fer sereen-grid and other button 
other tubes. Makes testing of all type tubes 
thorough. 4%4-volt grid battery is 
Battery is used for grid test and 


tinuity testing of transformers, chokes, etc. 
acity and resistance charts furni-hed show- 
use of instruments for testing condensers, 






ances up to 100,000 ohms 


ght scale readings of meters may be used sep- 
arately with the jack terminals provided. Scale 
lings are 0-60-300-600 D.C. volts, 0-10-1140 


A.C. and D.C. filament voltages are accurately 
h leatherette covering. Attractive. Compact. 

List Price $25. 00. 14-70 
PRICE... 





Flewelling-Dayton SW Adapter 
This wonderful instru- 
ment connects to any 
A.C, radio set by put- 
ting into tube socket in 
place of the tube (which 


must be a type 27, or 
‘‘heater’’ tube) the plug 


which is on the end of 
its 2-ft. cable; then put 
tube into tube-socket of 
adapter. Remove aerial 
from broadcast set and 
connect to antenna post 
on adapter. Special plug- 
in coil No. 1 covers a 
wavelength band of 17 
to 29 meters; coil No. 2, 27-28 meters; coil 
No, 3, 47-81 meters Plug-in coil induct- 
ances come with the adapter. 542x744x4” 
high, overall. Ship. weight 4 Ibs. 





No. 1613 — Dayton Flewelling Short-Wave 
Adapter. List Price, $15.00. 
YOUR PRICE (without tube). 


Earl Power Transformers 


Make money revamping 
the old battery set. This 
power transformer used 
in Earl Model 22 r i 






grid °21’s), three 
two “T1A’s and one 80 
rectifier; total current 
output of high-voltage 
winding at maximum 
output (about 200 volts) 
is SO ma i 

winding for 





secondary, filament 

"J1A’s are center- 
tapped. Size, 3% x inches. 16 long 
fds and full wiring directions. Shipping 
weight 5 Ibs. List Price, $7.50. 


No. 1410—Earl Transformer (with- 1 .73 
out brackets). YOUR PRICE 


No. i41!—Earl Transformer, the we $1 98 





same but with mounting brackets. . 





Baldwin D.C. Dynamic Speaker 
A brand new addition to 
the famous Baldwin line 
of speakers. Never before 





has a speaker of such 
small size offered such 
fidelity of response. 9 in. 
diaphragm, 2500-olm field 
winding with 15-ohm voice 
coil. For use across D.C. 
w line or with field coil 


filter choke in 
Furnished without 
Shipping weight, 10 


acting as 
power supply  cireuit 
coupling transformer 
Ibs. List Price, $12.00. 
No. 1513—Baldwin D.C. Dynamic $4.73 
Speaker. YOUR PRICE.....ce00+ 


Columbia Phonograph Pick-Up 
An exceptionally fine 
phonograph pick-up 
unit complete with 
tone arm. Made for 
Kolster by the fa- 
mous COLUMBIA 
yy, organization. Pick- 
up swings back over 
arm while changing 
Cushion stop prevents jarring of 
pick-up head. Handsome brenze finish. An 
ideal pick-up for home, theatre or auditor- 
ium Brand new pg Shipping 


weight, 5 Ibs. List Price, $19.7 
$458 


Lis, 










record. 


No. 2304—Columbia ehonearaph 
Pick-Up. YOUR PRICE....... 
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FREE! New Summer Edition 


RADIO 3 


CATALOG lection of Tubes; Push-Pull wan =o; De 
acing dliio Transformers; Phono ttach- 
By Fou Race Senviccoan-Ramorarcians-Raoro Deacens oem iow to c oe “ i. Pe wer Transf rmers; 
RADIO Voltage oo Wattage of Power Trans- 
formers Relect w and Installing Replace- 
TRADING CO. | inent Parte in Rasic Sets: Fitter Conden- 
sers; Repairing Eliminators 


WRITE TODAY. Enclose 2 cents for post- 


e new Summer ae n of our greatly en- 
red RADIO SERVICE TRE ATISE has 
t come off the pre If you liked the Win- 
Issue, you will like this one a lundred- 
l. It contains s ¥ 75 new hook-ups, cir- 
t diagram amd some 359 illustrations. 
SITIVELY THE GREATEST BOOK EVER 
OUT BY ANYONE. Among the new 
tters listed are: 

CUUM TUBE TREATISE, with many il- 
trations; full page Vacuum Tube Average 
aracteristic Chart; How to Take Care of 
ur Tubes; How to Connect Phonograph 
k- -ups ; Improving the Tone Quality of Old 
ts; Connecting Additional Loud Speakers; 
fully illustrated with diagrams. 
ver articles: Modernizing Old Radio Sets; 
w to Convert Battery to Power Sets; Se- 














age. Treatise sent by return mail. 








6 MONTHS GUARANTEED NEONTRON TUBES 


Sold on a 6 MONTHS FREE 


meter-tested before 
confuse these HIGH 
priced’” tuhes—our low 
VOLUME business! 


shipment, 


prices 





Choice | Choice of | Choice 
226 112A 245 








~ 69¢ ea. 


63c ea. 79c ea, 


BASIS, PROVIDING TUBE L 
QUALITY 


REPLACEMENT GUARANTEE 
IGHTS! All tubes are carefully 
and carefully pacsed. Do not 

tubes with any other ‘‘low 
are possible because we do a 


NEW 


Cc he ice 
Choice | Choice 
230 J 

| 

| 











} 1.58 8 ca. 1.08 ea. | 1.50 ea, 





Utah Dynamic A.C. Power 
Speaker—Model 334A 


110-volt, 60-cycle 
A.C. light socket 
supply for field 
excitation with 
Westinghouse dry 
rectifi . 
9 in. high, 9% 
in. wide, 7% in, 
deep. Speaker 
comes packed in 
wooden crate. 
Weight 19 lbs, It 
is one of the 
most powerful as 
well as best re- 
producers in the market. 
List Price $50.00. 

No. 1506—YOUR SPECIAL PRICE 





9-inch cone 


745 





NEW! NEW!! 
PREaneNeP S-W Converter 
At last a short ware 
converter hat - 
verts any “brea 
set into a supertlic 
rodyne short-wave 


cover all wavelet: 


Single dial cont 
no body capa 
equeals. This 
ter has built-i 


ment transformer 
heat the three 7 
trom your receive 

a positive B voltage anywhere from 

80 volts. Voltage is not critical: no me 
tation of the receiver. So simple a « 
can operate it Size 7 x 10 x 35 inche 
Shipping weigh® 8 tbs. List Price $25.00. 


No. 1614—Super Converter (less 
tubes). YOUR PRICE. $153 


High-Voltage Condenser Units 


We guarantee these con- 
densers unconditionally. They y 
are ideal for general re- 
placement purposes and can 


be installed in any new 

power-pack. All condensers are furnished 

S-inch lengths of tinned “‘push-back” wir 
600 VOLTS ! 800 VOLTS 

Cat. Mfd. Your | Cat. Mfd. Your 





All you need to obtain 





No, Capac. Price | Ne. Capac. Price 
1702 V2 $0.25 | 1706 1 $0.40 
1703 1 30 | 1707 2 70 
1704 2 40 | 1708 4 1.05 
1705 4 60 | 





Pacent “250” 
Power Auditorium Amplifier 


One of the 
Most Pow- 
erful Super 
Power Am- 

plifiers ever 
} made. 





CONTAINS 2 STAGES SUPER POWER 
A.F. AMPLIFICATION 

This famous amplifier is 

and output transformers 

phon } 


provided wit 





graph pick-up into a wo 
mission line or into the coupling tra 
furnished with most dynar € 
The tubes required are one ai 
ne ‘Sl rectifier. Where maximum 
not required a ‘10 may be subs 
the °50 in the output. Automati t 
takes care of e «iserepancy in volt 
The undistorted power output is 2.5 wat 
enough for four small dynamic reproducers 
This degree of power output pr 
factory coverage for auditoriums hav 
volume of 25,000 cubic feet. The input + 
age necessary to provide maximum out 
but .025 volts 
Ideal for theatres seating approximately 3.000 
people, dance halls, schools, lecturc-, hospi- 
tals, auditoriums, outdoor gatherings, etc., 
etc. The gigantic power is at ali times 
within control—for that matter, it can be 
used in any home, as the a can be 
oot down to a whisp 
A PHONOGRAPH AMPLIFIER—PUBLIC 
ADDRESS AMPLIFIER SYSTEM 

















Use of the °26 tube in the input stay en 3 
the long Warming up’ period unnecessé 
Shipping weight, 39 Ibs. Overall size 
%4¥g x 64%” hich. List Price, $90.00. 


No. 1925—Pacent Model 250 Power i4 20 
Amplifier (less tubes). Your Price F 





WE 


rc. 0. D. 
remittance, 


Send money order—certified 


ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 
shipment is desired, please remit 20°, 
which must accompany all orders. 

If full cash accompanies order, deduct 2° 
check—U. 


23 


o discount. 
S. stamps. 


Radio Trading Co. 
West Broadway 
New York, N. Y. 


ORDER FROM THIS PAGE. 
prices from time to time in this magazine. Get our 
ig FREE catalog for the greatest Radio Bargains. 


You will find special 


Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 











fli L hip, 
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Cs ae) 


OFFICIAL 


RADIO SERVICE MEN’S 
ASSOCIATION — — 


VER since the appearance of the com- 

mercial radio broadcast receiver as a 

household necessity, the Radio Service 

Man has been an essential factor in the 
radio trade; and, as the complexity of electrical 
and mechanical design in receivers increases, an 
ever-higher standard of qualifications in the 
Service Man becomes necessary. 


The necessity, also, of a strong association of 
the technically-qualified radio Service Men of the 
country is forcing itself upon all who are familiar 
with radio trade problems; and their repeated 
urgings that such an association must be formed 
has led us to undertake the work of its 
organization. 


This is the fundamental purpose of the 
OFFICIAL RADIO SERVICE MEN’S ASSOCIA- 
TION, which is not a money-making institution, 
or organized for private profit; to unite, as a 
group with strong common interests, all well- 
qualified Radio Service Men; to make it readily 
possible for them to obtain the technical informa- 
tion required by them in keeping up with the 
demands of their profession; and, above all, to 
give them a recognized standing in that pro- 
fession, and acknowledged as such by radio manu- 
facturers, distributors and dealers. 


To give Service Men such a standing, it is 
obviously necessary that they must prove them- 
selves entitled to it; any Service Man who can 
pass the examination necessary to demonstrate 
his qualifications will be elected as a member 
and a card will be issued to him under the seal 
of this Association, which will attest his ability 
and prove his identity. 


The terms of the examination have been drawn 
up in co-operation with a group of the best-known 
radio manufacturers, as well as the foremost 
radio educational institutions. 





























Men’ 















The following firms are co-operating with us: 


GRIGSBY-GRUNOW CO (Majestic), CHICAGO 

STROMBERG-CARLSON TELEPHONE MFG 
CO., ROCHESTER, N. Y. 

CROSLEY RADIO CORP., CINCINNATI, OHIO 

COLIN B. KENNEDY CORP., SOUTH BEND, 
IND. 


The schools who have consented to act as an 
examination board are: 


International Correspondence Schools, Scranton, 
Penna.; Mr. D. E. Carpenter, Dean 


RCA Institutes, Inc., New York, N. Y¥.; Mr. R. 
L. Duncan, President. 


East Bay Radio Institute, Oakland, Calif.: Mr. 
T Tonnehilt, Director. 


Radio Training Association of America, Chicago, 
Ill.; Mr. A. G. Mohaupt, President. 


School of Engineering of Milwaukee, Milwaukee, 
Wisc.; Mr. W. Werwath, President. 


Rider-Goll Radio School, New York, N. Y.; Mr. 
John F. Rider, Director. 


Radio College of Canada, Toronto, Canada; Mr. 
J Wilson, President. 


Radio Division, Coyne Electrical School, Chicago, 
Ill.; Mr. H. C. Lewis, President 


We shall not attempt to grade the members into 
different classes. A candidate will be adjudged 
as either passing or not passing. If the school 
examining the papers passes the prospective inem- 
ber as satisfactory, we shall issue to him an 
identification card with his photograph. 


If the candidate does not pass this examination 
the first time, he may apply for another examina- 
tion three or six months later. 


There is absolutely no cost attached to any 
service rendered by the Association to its mem 
bers, no dues, no contributions. 


If you wish to become a member, just fill out 
the coupon below and mail it to us. We will 
send you all the papers necessary to become a 
member. 


c/o RADIO CRAFT, 
98 Park Place, 
New York, N. Y. 

I wish to become a member of your Association 


Please mail me the examination papers and appli 
cation blanks 




























Pilot Achieves 








Radio’s Greatest Sensation 


The é Ex 2lire | World~ok Caadio 





UNIVERSAL Wis: 


Partly 
assembled 
“Universal” 
for the man 
who likes to 
“roll his own”. 
With walnut 
cabinet, less 
tubes and 

speaker, 


$500 


Pilot’s wonderful wave band changing switch. 
incorporated in the new Universal Super-Wasp, 
revolutionizes the short wave art. No longer 
need numerous coils be changed to cover the 
various wave bands. No longer need dial set- 
tings change each time the same distant stations 
are tuned in. You can log permanently all the 
stations you can get throughout the world, you 
can tune from the short waves to the high ship 
waves without removing your hand from the 
single control knob, 


Universal Features Revolutionizing 
the Short Wave Art 


Complete coverage all wave bands from 15 to 
650 meters without coil changing. Complete 
A.C. operated chassis in cabinet. (Also avail- 
able in battery model) All Metal Chassis 


Complete 
“Universal” 
Factory 
assembled and 
laboratory 
tested, in wal- 
nut cabinet. 
Less tubes and 

speaker. 


9950 


. Highly sensitive and selective circuit . 
Sereen Grid TRF amplifier plus Screen Grid 
Detector . 227 First Audio Stage . . . Two 
245’s in push-pull output stage Stations 
can be logged permanently on dial . . . Regen- 
eration control does not alter tuning . . . Pro- 
vision for Phonograph Pick-up . Earphone 
Jack on Front Panel Illuminated Dials 

Handsome Walnut Cabinet . Most ad- 
vanced construction yet used for short wave 
work . . . In kit form for easy home assembly; 
no drilling or cutting. all parts fully prepared. 


NOTICE TO “HAMS”: Pilot will continue building 
the original Super-Wasp in kit form for licensed 
amateurs and others who want to spread the tuning 
on their pet wave bands and add their own audio 
features. A.C. and battery models, 


RECEIVER 





! 


PILOT RADIO & TUBE CORP., Lawrence, Mass. 


New York: 


IN PRINCIPAL 


525 Broadway 


San Francisco: 


-OUNTRIES Oo THE 


WORL 


1278 Mission Street 














